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Flexibility 


So. requirement of service or traffic in exchanges 


of every size from the smallest community exchange 
to the largest metropolitan network! That is the field of 
application covered by Strowger Automatic Telephone 
Equipment. 


Starting more than thirty years ago as a single office 
individual line equipment for small towns, the Strowger 
Automatic system has been consistently expanded, until 
today it covers every commercial and social telephone need 
completely and economically—and to the entire satisfac- 
tion of both the operating companies and their subscribers. 





It is largely because of this remarkable flexibility that 
Strowger Automatic Equipment has been adopted as a 
standard for large and small installations by the world’s 
largest telephone operating organizations. 


Automatic Electric Company 


sca de and General Offices: CHICAGO, ILLINOIS 


Associated C ompanies 





INTERNATIONAL TELEPHONE SALES AND ENGINEER- AUTOMATIC TELEPHONE Meg. Co., Lip. - Liverpool 
ING CORPORATION... tin die ae 

New York COMPAGNIE FRANCAISE POUR L ‘BXPLorrarion DES 
INTERNATIONAL AUTOMATIC TELEPHONE COMPANY, PROCEDES THOMSON-HousTON . - - Paris 
a ae. te ; -. London AUTOMATIC TELEPHONES, Ltp. . . . , Sydney 
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No. 113 
DESK STAND 


MAGNETO OR COMMON 
BATTERY 


Test of service puts this instra- 
ment in first place 


Sturdy Construction, Simplicity of 
Mechanism, and Electrical Correct- 
ness Spells Economy and Dependa- 
bility. Standard apparatus is em- 
ployed throughout making this in- 
strument practically unexcelled for 
efficiency in service. 


Secure satisfied Subscribers by in- 


stalling THESE “QUALITY” TELE- 
PHONES. 


Prices and detailed in- 
formation furnished on 
full line of ,SWITCH- 
BOARD and_ TELE- 
PHONE equipment. 





EQUIPPED WITH EITHER FIXED OR 
ADJUSTABLE TRANSMITTER HEAD 





WIRELESS 


We are prepared to supply 


HEAD RECEIVERS, MICROPHONES, 
KEYS, JACKS, PLUGS, ETC. 


CHICAGO, U. S. A. 











A stock of our standard equipment is carried in stock by a distributor in 
your territory 
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THE INVENTOR AND THE 
RESEARCHER. 


In his recently published auto- 
biography, “From Immigrant to 
Inventor,” Dr. Michael Pupin, in- 
ventor of the loading coil, quotes 
a vice-president of the American 
Telephone and Telegraph Co. as 
having said that it is estimated 
it would have cost at least an ad- 
ditional hundred million dollars to 
build the telephone system of the 
country if the loading coil had not 
been invented. 


Dr. Pupin then asks the very 
natural question, where are the 
hundred million dollars that were 
saved. He is positive that it is 
not in the pocket of the inventor 
and he has figured out, with the 
same mathematical accuracy that 
he used in figuring out the inven- 
tion, that it is not in the pockets 
of the telephone company. His 
conclusion, therefore, is that it is 
in the pockets of the American 
public. This invention made it 
possible to give service at a lower 
cost than if the additional hundred 
million dollars had been spent on 
telephone plant. 


Therefore, the inventor of the 
loading coil very properly consid- 
ers himself a public benefactor 
and he calls attention to the fact 
that most inventions are of vastly 
more benefit to the public than to 
the inventors and to the corpora- 
tions that use them. He then 
pays a warm tribute to those 
faithful workers who have spent 
long hours in the working out of 
details in the development of his 
and other inventions. He truly 
Says that “it is not so much the 
occasional inventor who nurses a 
great art like telephony and makes 
it grow beyond all our expecta- 
tions, as it is the intelligence of a 


well organized and liberally sup- 
ported research laboratory.” 

In making this comment, Dr. 
Pupin places his finger upon one 
of the great difficulties of the mod- 
ern industrial system: How may 
the obscure worker be given 
credit for his portion of the devel- 
opment of a great invention or the 
building up of a great industrial 
organization? Fortunately for in- 
dustry and for the public, these 
workers like Dr. Pupin himself 
find their reward more in the sat- 
isfaction of having had a part in 
the doing of a great work rather 
than in the material gain or in 
public acclamation. 

It is interesting to note that Dr. 
Pupin concludes that this kind of 
development would never have 
taken place under government 
ownership. What life telephony 
has in Europe is due to American 
research. 


STATE CONVENTION SEA- 
SON IN FULL SWING 


The season for state conventions 
is now open. During the months 
of February and March, nine 
state associations will assemble 
for their annual meetings, Inter- 
esting programs have been pre- 
pared for these meetings. Those 
who attend are sure to profit. No 
telephone manager can afford to 
miss the convention in his own 
state. 





U. S. IL. T. A. CONVENTION 
DATE IS SET 
Chicago, Ill—Dates for the 
United States Independent Tele- 
phone Association have been set as 
Tuesday, Wednesday, Thursday 
and Friday, October 21-24, 
Hotel Sherman at Chicago 

again will be the meeting place. 


inclu- 


sive. 
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COMPLETE YOUR CON- 

STRUCTION PLANS NOW 

Throughout the greater part of 
the country, outside construction 
work on the telephone plant must, 
necessarily, be seasonal work. 
The construction program for 
each year must stand as a unit, 
with a certain definite time limit 
at which it must be completed— 
or laid over until another year. 
This situation makes it all the 
more necessary that a definite 
plan for the performance and 
completion of the work be made 
in advance. 

In order that each job may be 
carried on smoothly and without 
delay, it must have its definite 
time in the schedule. Material 
must be on hand when needed for 
the work. It must be delivered 
to the job when needed, and the 
necessary workmen and _ tools 
must be provided. Much delay 
and unnecessary expense may re- 
sult if there is a slip anywhere 
along the line. 

Emergency work always must 
be expected and the schedule must 
be flexible enough to allow for a 
certain amount of time for this 
class of work. Bad weather, de- 
lays in delivery of material, short- 
age of skilled workmen—all take 
their toll of the all-too-little time 
available. The effects of all of 
these can be minimized, however, 
by careful advance planning and 
by resourceful management when 
they do occur. 

By this time of year, plans for 
the spring and summer construc- 
tion program are, or should be, 
pretty well completed. Every com- 
pany knows, or should know, 
about how much construction and 
reconstruction work it plans to do 
during the year. Orders for ma- 
terial should be placed promptly 
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and provision for its receipt and 
storage should be made. Then, in 
the interval between the comple- 
tion of the planning, and the ac- 
tual commencement of the work, 
there will be time for a complete 
check of the entire program so 
that it can be started and pushed 
forward, systematically, just as 
soon as the weather permits. 


USE THE ROUTE BOOK. 


In a complex network like the 
toll line system of the country, 
there are, frequently, several 
routes, any one of which will pro- 
vide a circuit from the originating 
to the terminating point of a mes- 
sage. Companies operating toll 
lines have compiled route books 
to show how traffic between two 
exchanges should be routed, often 
giving first and second choice in 
the routes to be followed. These 
routes have been laid out care- 
fully in order that the circuit may 
be built up from facilities that will 
give adequate service between the 
terminals. 


Frequently, in checking com- 
plaints of poor transmission, it is 
found that the operators have not 
used the proper routing or have 
not called for circuits of the class 
required by the length of the cir- 
cuit to be built up. The result 
perhaps is a lost call or a com- 
plaint of poor service and a cer- 
tain loss of confidence on the part 
of the customer as regards the 
ability of the telephone company 
to furnish adequate facilities for 
his long distance business. 


The volume of long distance 
traffic depends to a certain extent 
upon the ability of the user to talk 
easily and to get connections 
quickly. The loss of a single call 
may deter him from placing other 
calls for similar distances. There- 
fore, the proper use of the route 
book in building up circuits may 
influence directly the revenue of 
the long distance business. It is 
a matter of enough importance to 
warrant some attention on the 
part of those who supervise the 
handling of toll traffic. 


SUBSCRIBER OWNERSHIP 


In the annual report of the Lin- 
coln Telephone and Telegraph 
Co., attention is called to the fact 
that the company has nearly 2,000 
stockholders and that practically 
all of these live in the territory 
served by the company. The in- 
dividual holdings of stock are 
small; so small, in fact, that the 
combined holdings of the 200 larg- 
est stockholders would be required 
for control of the company. This 
is described in the report as ap- 
proaching the ideal situation 
where a company is owned by 
stockholders who at the same 
time are subscribers to its service. 
They are getting service practi- 
cally at cost since any surplus 
over actual cost of operation is 
returned to them in dividends. 

The Lincoln company has a 
record of sixty consecutive quar- 
terly dividend payments and the 
fact that no new financing is 
planned for the current year, in 
spite of a large replacement pro- 
gram, is evidence that it has found 
little difficulty in getting funds for 
its corporate purposes. It is in- 
teresting, however, to note the 
contention of the management, 
that a margin which does not per- 
mit of an appropriation of 2 per 
cent to surplus, after dividends 
are paid, represents too small a 
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margin for proper safeguarding of 
the property and the service. 

The situation of the Lincoln 
company does much to prove that 
telephone properties can be fi- 
nanced in the communities in 
which they operate. Then, too, 
there is the example of M. L, 
Golladay’s Home Telephone Co., 
at Holden, Mo., which is de- 
scribed in the news columns of 
this issue. 

Any telephone company with a 
consistent earning record and 
competent management can dis- 
pose of its securities in the home 
market. In properties that do not 
have earning records, the manage- 
ment can prove its competence by 
placing the company on a divi- 
dend-paying basis, and other fi- 
nancial problems then will take 
care of themselves. 


“THAT AIN’T THE HALF 
OF IT” 

“A terrific storm accompanied 

by wind and sleet, swept the coun- 
try. . . . The telephone com- 
pany had many lines down. 
It is expected that service will be 
restored on the lines in two or 
three days.” These are very com- 
mon statements in the papers 
these winter days. But, as our 
friend “Billy” of the line gang 
would put it, “That ain’t the half 
of it.” The half that isn’t there 
is the story of twenty-four, forty- 
eight or seventy-two hours’ con- 
tinuous work without removing 
cold, wet or frozen garments; of a 
few moments’ sleep when com- 
plete exhaustion forbids further 
driving of tired muscles; of stalled 
motors, of hikes through snow 
where no vehicle could go; of 
snow-blind eyes, of frostbitten 
cheeks, of fingers bleeding from 
ice-cuts. Perhaps the day will 
come when someone will be found 
to tell this part of the story and 
those who work in comfortable 
offices cr sit by cheerful firesides 
may understand the hardships 
that are undergone by the men of 
the line in order that the service 
tray not fail. 
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ring Construction Plans 


Survey of the Building Outlook in the Telephone Industry 


for 1924 





Situation as Regards Men, Materials and Money 


Generally Favorable—Rural Communities Not Yet Normal 


At about this time each year, it 1s 
the custom for TELEPHONE ENGI- 
NEER to make a survey of the tele- 
phone field, to gather iniormation re- 
garding spring construction plans. 
Each year, we present several columns 
of news items, showing the work that 
is planned by various companies and 
the expenditures they are planning to 
make. Information from a large num- 
her of companies has been received 
and is presented herewith. Other re- 
ports will follow as plans are matured, 

A general survey of the situation re- 
veals the fact that 1924 will follow 
the precedent of 1922 and 1923 and will 
be marked by extensive additions to 
the telephone plant of the country. 
The demand for service in the larger 
centers continues at an unprecedented 
rate and a large amount of cable and 
switchboard equipment will be needed 
to provide facilities for growth. In 
the smaller cities and towns, the rate 
of growth is not so great but it is like- 
ly that a considerable amount of work 
w:ll be done in order to improve plant 
conditions. Only in the rural districts 
and the towns depending upon them is 
the work likely to lag somewhat. This 
is caused, not by the fact that much 


* work is not needed, but rather by the 


continuing unsatisfactory financial con- 
dition of the farmer. Present signs 
point to substant-al relief in that direc- 
tion, however, before the current sea 
son is far advanced. 

In every other way, there is every 
reason why construction work should 
progress in 1924. At present, the rate 
for borrowing capital is reasonable and 
there is a considerable amount of 
money available for investment. The 
labor supply in most localities is fairly 
adequate, although this may not con 
tnue throughout the year if expected 
improvement in general business takes 
place. In general, the supply of ma- 
terial is good and rather prompt de 
liveries can be obtained, with the pos- 
sible exception of cable which must be 
ordered subject to delay Material 
and equipment prices are maintaining 
their level, and Ittle reduction may be 
expected for several years, if the pre 
dictions of experts are to be trusted 
The one exception is copper which 
continues to be very low in _ price 
Taking everything into consideration, 
there is every reason why 1924 should 


be a big year in telephone construc- 
tion. 

Citizens Telephone Co., Paris, Ark., 
W. J. Elsken, Jr., Sec.-Treas; hanging 
5500 ft. of 100-pr. cable and laying 
about 1000 ft. of underground cable. 

Russellville Telephone Co., Russell- 
ville, Ark., J. E. Armstrong, Manager; 
planning to rebuild plant, install new 
switchboard equipment, complete me- 
tallic circuits and make the plant all- 
cable within city limits. 

Ocala Telephone Co., Ocala, Fla., D. 
W. Phillips, Wire Chief; laying two 
miles of 200-pr. cable; one mile of 50- 
pr. and several hundred feet of smaller 
cable. Will use thirty 25-ft. cypress 
poles; thirty 15-pr. cans; two 50-pr. 
cans; 540 ft. of 150-pr. cable; 660 ft. 
of 100-pr.; 1510 ft. of 75-pr.; 2225 ft. 
of 50-pr.; 700 ft. of 25-pr. 

Assumption Mutual Telephone Co., 
Assumption, IIl., J. A. Fredrick, Supt.; 
rebuilding of country Lines. 

Peoples Mutual Telephone’ Co., 
Hillsboro, Ill, Walter R. McLean, 
Gen. Mer.; reconstruction of two ex- 
changes and rehabilitation of a number 
of farm and toll lines. Will require 
poles and other line materials. 

Northern Illinois Telephone Co., 
Mendota, Ill.; E. E.: Wallace, Gen. 
Mer.: large number of new telephones 
have been added to the list, which now 
registers 4500. Revenue was increased 
about $5,000 over preceding year. Sev- 
eral miles of cable together with new 
and improved toll lines are planned for 
the coming year. 

Morrison Telephone Co., Morrison, 
Ill., F. Trautwein, Gen. Mer.; about 
4000 ft. of cable extensions and replac- 
ing of some country pole lines. Sup- 
plies already ordered. 

Automatic Home Telephone Co., 
Pontiac, Ill, H. R. Wolle, Op. Mgr.; 
overhauling outside plant. 

Forest City Telephone Co., San 
Jose, Ill, Roscoe Smith, Megr.; repair- 
ing city and rural lines. Will require 
poles, wire, cable, etc. 

Logan Telephone Co., Seaton, IIL, 
F. L. Logan, Pres.; three to five miles 
of country lines and two to twelve 
miles of toll lines, including all nec- 
essary poles, wire, etc. 

Westfield-Kansas Telephone  Co., 
Westfield, IIL, Roy W. Hall, Mer.; 
cutting over a mutual exchange; will 
require construction material. 
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Southern Indiana Telephone Co., 
Aurora, Ind., E. W. Swarthout, Pres.; 
new cable extensions, requiring 2000 
ft. of 100-pr. cable and 4800 ft. of 200- 
pr. lead-covered cable. 

Batesville Telephone Co., Batesville, 
Ind., Burt M. Schultz, Mer.; new com- 
mon battery switchboard. 

Eureka Telephone Co., Corydon, 
Ind., C. C. Wininger, Megr.; will re- 
build entire plant this year. 

Western Indiana Telephone Co., 
Goodland, Ind.; resetting of all pole 
lines and replacing of some open aerial 
wire. 

Dubois County Telephone Co., Hunt- 
ingburg, Ind., C. W. Koerner, Megr.: 
Will build their own telephone building 
in Huntingburg this year. 

Pendleton Telephone Co., Pendleton, 
Ind., R. E. Brookbank, Gen. Mgr.; re- 
building five miles of country lines; 
some new cable work in town. 

Wolcott Telephone Co., Wolcott, 
Ind., W. W. Washburn, Mgr.; general 
overhauling and a small amount of 
new building. 

Marcus Telephone Co., Marcus, Ia., 
H. J. Reimers, Prop.: Extensive new 
lines; will need cable. 

Jetmore Telephone Co., Jetmore, 
Kans., H. E. Puckett, new owner, 
plans a number of improvements. 


Farmers & Merchants Telephone 
Co., Pawnee Rock, Kans., Lewis A. 
Chaney, Pres.; will rebuild ten farm 
lines and erect 1000 ft. of 25-pr. cable; 
will need a car of poles and the neces- 
sary cable, etc. 

Pleasanton Telephone Co., Pleasan- 
ton, Kans., Samuel Tucker, Mgr.; con- 
templates burying cable, ranging from 
15 to 250 pair; also will rebuild six 
miles of pole leads; will need poles, 
cable and accessories. 

Clinton Telephone Co., St. John’s, 
Mich., Leslie G. Brown, Megr.; about 
$2000 worth of rebuilding; requires 
cross arms, wire, insulators, torch, etc. 

Edgerton Telephone Co., Edgerton, 
Minn., H. DeBoer, Prop.;600 ft. of un- 
derground cable; supplies for same 
needed. 

McLeod County Telephone Co., 
Glencoe, Minn., Jay Greaves, Pres.; 
will need a car of 5-in. 25-ft. poles and 
one of 5-in. 20-ft. poles. 

Watertown Telephone Co., Water- 
town, Minn., Levi Johnson, Mgr.; re- 
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building rural lines; will need pole line 
materials. 

Holden Home Telephone Co., Hol- 
den, Mo., M. L. Golladay, Sec.-Gen. 
Mgr.; erection of a carload of aerial 
cable. 

Richland Telephone Co., Richland, 
Mo., E. E. Noe, Prop.; laying about 
600 ft. of 75-pr. cable underground; 
will require the cable, necessary ma- 
terials for laying it and can top. 


Farmers Union Telephone Co., Sus- 
sex, N. J., F. E. Armstrong, Mgr.-Sec.; 
overhauling of lines, including some 
25-pr. and 50-pr. aerial cable. 

Clayton-Texline Telephone Ex- 
change, Clayton, N. M., F. H. Clark, 
Prop.; no new building; have had two 
years of drouth there; has some equip- 
ment he would like to sell. 

Lincoln Telephone Co., Lincoln, Neb., 
W. E. Bell, Com. Supt.; remodeling 
and installation of new equipment in- 
volving a half million dollars; also, 
$175,000 will be spent on new cables. 

Ouleout Valley Telephone Co., 
Franklin, N. Y., E. A. Mackey, Pres.; 
rebuilding of 20 miles of pole line and 
2500 ft. of 50-pr. cable; will need sup- 
plies for same. 

Black River Telephone Co., Low- 
ville, N. Y., J. J. Domser, Gen. Megr.; 
placing about 35,000 ft. of aerial cable 
and building 20 miles of pole line. 

Madison Mutual Telephone Co., 
Solesville, N. Y., Willard T. Taylor, 
Sec.-Treas.; rebuilding a large part of 
the lines; will need cross arms, insula- 
tors, brackets, wire, etc. 

Subscribers’ Service Telephone Co., 
Woodbridge, N. Y., C. W. Bump, 
Mer.; 4-position magneto board, 8000 
ft. of cable, 20 circuit-miles of iron 
wire; will need cable, messengers, wire, 
cross arms, etc. 

Mt. Sterling Telephone Co., Mt. 
Sterling, O., J. A. Zeeck, Mgr.; regular 
maintenance work and, probably, also 
will bury cable this summer, the old 
cable being in poor condition. 

Abbeville Telephone Co., Abbeville, 
S. C., E. W. Gregory, Pres.; will in- 
stall a new 1000-line magneto switch- 
board. 

Citizens Telephone Co., Lexington, 
S. C., Samuel B. George, Megr.; re- 
building of old farmers’ lines; will 
want No. 14 iron wire, insulators, 
brackets, twist and a few telephones. 

Nansen Telephone Co., Howard, S. 
D., R. F. Fredericksen, Sec.-Treas.- 
Mer.; rebuilding 35 miles of rural line; 
will need poles, cross arms and line 
material. 

Gibson County Telephone Co., Mi- 
lan, Tenn.; rapidly getting ready for 
business; rural lines nearly completed 
and construction work in Milan pro- 
gressing rapidly. 

Molly’s Falls Telephone Co., Marsh- 


field, Vt., A. T. Davis, Sec.; will de- 
cide soon regarding season’s program. 

Hayward Telephone Co., Hayward, 
Wis., E. L. Harman, Megr.; 17,000 ft. 
of 5-pr. paper leaded cable; supplies 
for same are desired. 

Monroe County Telephone Co., 
Sparta, Wis., Howard Teasdale, Sec.; 
considerable cable work; will need 
cable, poles and accessories. 

Among others who also have re- 
ported plans formulating for work of 
a general nature this year are: W. M. 
Speaker, Sec.-Treas. of the Schaller 
Telephone Co., Schaller, Ia.; A. E. 
Hodoval, Mgr., Oxford Junction Tele- 
phone Co., Oxford Junction, Ia.; Geo. 
E. Meredith, Mgr., Minden City Tele- 
phone Co., Minden City, Mich.; Rol- 
land J. Makibben, Gen. Megr., Perry 
County Telephone & Telegraph Co., 
Landisburg, Pa.; H. A. Woellmer, 
Megr., Cayuga Southern Telephone Co., 
Poplar Ridge, N. Y.; Dallas W. Davis, 
Sec., Farmers Mutual Telephone Co., 
Burr Oak, Kans.; B. M. Burnson, Sec., 
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Sheyenne Telephone Co., Pekin, N. D.; 
S. O. Williamson, Sec.-Mer., Staunton 
Telephone Co., Staunton, Ill.; W. L. 
Cary, Pres., Newark Telephone Co., 
Newark, O.; R. C. Smith, Sec.-Treas., 
Calhoun County Telephone Co., Ho- 
mer, Mich.; Miles Baldwin, Mgr., Rus- 
sell Telephone Co., Russell, Kans.; E, 
D. Weeks, Mgr., Kenesaw Telephone 
Co., Kenesaw, Nebr.; John M. Kramer, 
Mer., Marion Telephone Co., Maria 
Stein, O.; H. E. Rosenow, Sec.Treas., 
Badger Telephone Co., Oconomowoc, 
Wis.; John Umflat, Advance Tele- 
phone Co., Marble Hill, Mo.; Fayette 
Home Telephone Co., Lexington, Ky.; 
Evan Griffith, Mer., Greaves Tele- 
phone Co., Kenmare, N. D.; Al. Tren- 
holm, Sec.-Treas., Home Telephone 
Co., Georgetown, S. C.; Schoharie 
Telephone Co., Tannersville, S. C.; F. 
W. Schafer, Megr., Ida Telephone Co., 
Ida, Mich.; L. A. Bowdle, Sec., Inter- 
County Telephone Co., Cerro Gordo, 
Ill.; G. F. Green, Prop., Ripon Tele- 
phone Exchange, Ripon, Cal. 








Minnesota Attracts the “400” 


Attendance and Exhibits Have National Aspect 


MINNESOTA’S NEW OFFICERS 
D. M. Neill, Red Wing, President. 


E. P, Wright, Alexandria, Vice 
President. 


J. C. Crowley, Minneapolis, Secre- 
tary-Treasurer. 

Minneapolis, Minn.—With approxi- 
mately 400 in attendance at the 15th 
annual convention of the Minnesota 
Telephone Association, the meeting 
was featured by a high-powered pro- 
gram that made the event one of the 
red letter events of state association 
activities. The exhibits of many prom- 
inent manufacturers gave a decided 
coloring of the national Independent 
association’s big annual affair. 

President Jay Greaves in his address 
called attention to the fact that some 
one must be constantly on the job to 
see that telephone companies are able 
to make a living despite the restric- 
tions that are placed on a telephone 
company’s investment. The associa- 
tion is discharging this duty ably, he 
proved, by telling of the inimical legis- 
lation which had been knocked out by 
the state organization’s vigilance and 
efforts. He also referred to the suc- 
cessful district meetings as evidence of 
the association’s helpfulness to. its 
members. Among the association ac- 
tivities to which he pointed was an in- 
vestigation of the Texas plan with a 
view to determining its fitness in meet- 
ing Minnesota financing requirements. 
The necessity of a tribunal to sit in 


inductive interference cases and the 
burden of certain aspects of the Min- 
nesota minimum wage law places on 
small telephone companies also were 
treated in the presidential address. 

Essential to betterment of collection 
activities of telephone companies is a 
proper understanding by the sub- 
scriber of the companies’ problems, 
said F. W. George of the Dakota Cen- 
tral company in his well received pa- 
paper on “Collection Methods.” 

He added that the customer always 
should be fully informed of the credit 
limits and penalties, and an uncom- 
promising stand taken by the utility. 

An interesting array of addresses 
having a decided value in the day's 
work was presented at the Minnesota 
meeting. Among them were the talk 
of George Folds of the Cook Elec- 
tric Co. on “Central Office and Sub- 
station Protection,” which is digested 
elsewhere in this issue, the remarks of 
J. D. Taylor, division transmission 
engineer for the Northwestern Bell, 
which was illustrated by blackboard 
sketches, and the demonstration “In 
Completing a Telephone Call in Large 
City,” by Miss Adelaide Rogers and 
others of the Northwestern Bell. Mr. 
Taylor’s talk on transmission losses 
brought to light specimens of poor 
wire joints and dirty plugs that hin- 
dered transmission. 

An offer of a compensation and pub- 
lic liability insurance, provided the 
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proposition was accepted by a specified 
number of Minnesota companies, was 
made by J. E. Scanlan, and taken un- 
der advisement by the association. 

The advantages of standardization 
of printed supplies and directories was 
the subject of the address made by R. 
M. Woolfolk of the Con P. Curran 
Printing Co. of St. Louis, who is a 
nationally known authority on the sub- 
ject. The advantages enumerated by 
Mr. Woolfolk were: 

“1. The kind of form used for the 
various purposes, influences and sug- 
gests to the employe and the public the 
general policy and purpose of the com- 
pany. Therefore, the educational value 
of uniform practices cannot be over- 
estimated. 

“2. The question of uniform ac- 
counting methods is one of much im- 
portance, particularly since the Inter- 
state Commerce Commission and the 
state commissions require certain 
financial reports needed for rate mak- 
ing and other purposes. There are no 
doubt instances where the companies 
are rightfully entitled to an increase in 
rates but cannot satisfactorily prove 
their case because of inadequate ac- 
counting 

“3. The reduction in expense to a 
surprising degree by means of adopt- 
ing certain standardized forms, of the 
same size and wording, is of import- 


ance.” 


F. B. MacKinnon, head of the Na- 
tional Independent organization warned 
the convention that the public is not 
paying the rate it should, but that the 
plant is. “The time has come,” he 
said, “when this must stop.” The tele- 
phone men had to buckle down and 
get incisively at work with their own 
problems and not be diverted by the 
surge of attention being given com- 
munity activities by men in this in- 
dustry. 

H. B. Bell, cable tester of the North- 
western Bell, presented an instructive 
address on cable maintenance and ex- 
hibited samples of hardware to illus- 
trate his remarks on correct pole line 
and conduit construction. Cable 
trouble testing came in for consider- 
able attention during the discussion 
which followed the Bell paper. J. C. 
Nelson of the ‘Western Union spoke 
on “Relations Between the Telephone 
and Telegraph,” tracing the develop- 
ment of these services and sketchily 
describing the work, particularly from 
a construction standpoint, of the two- 
wire systems today. 

A tax reduction program was en- 
dorsed and copies ordered mailed to 
Minnesota's representatives in Con- 
gress. 

A well attended and lively banquet 
and dance cared for the formal enter- 
tainment element of the successful 
prograin. 








Plan for South Dakota’s Year 


Annual Convention Clears Decks for Action 


SOUTH DAKOTA’S OFFICERS 
L. H. Snyder, White Lake, Presi- 
dent. 

Charles E. Adams, Croton, Vice 
President. 


Thomas Phalen, Aberdeen, Secre- 
tary-Treasurer. 


Executive Committee 

J. A. Steninger, Parker; J. J: Bol- 
linger, Bridgewater; M. E. Guinter, 
Sioux Falls; Charles A. Robinson, 
Scotland. 

Mitchell, S. Dakota—Inductive in- 
terference, taxation, and switching 
charges came before the South Dakota 
annual convention as the three points 
of major executive interest. The op- 
erators, in a lively conference, cared 
for their own destiny with the added 
guidance of some expert executive 
talent. 

O. E. Rofelty, manager of the North- 
ern States Power Co., who spoke on 
“Inductive Interference from _ the 
Standpoint of the Power Company,” 
and Charles A. Robinson, superintend- 
ent of the Peoples Telephone Co. of 


Scotland, who handled the telephone 
companies’ side of the case, gave the 
subject of inductive interference a 
thorough threshing-out, aided and 
abetted by those who took part in a 
spirited discussion. The wind-up re- 
vealed that the South Dakota hope for 
adjustment of difficulties in this direc- 
tion lay in an amicable consideration 
of the whole situation from both sides, 
and that in the burial of the hatchet the 
first move toward an entirely satisfac- 
tory solution of the problem would be 
made. 

Charles E. Hall, tax commissioner 
for the Northwestern Bell spoke on the 
“Curb for Mounting Taxes” and was 
followed by State Tax Commissioner 
Eveland, who told of the necessity of 
telephone companies making their tax 
reports in time to get some action in 
readjustment, if it were found neces- 
sary. The convention went on record 
endorsing the repeal of taxation on 
telephone messages. 

The paper on “Adequate Compensa- 
tion for Switching Service Station 
Companies” by W. W. Straight of 
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Crooks, provoked discussion which re- 
sulted in the convention amending the 
by-laws by adding two members to the 
legislative committee, empowering 
them to make studies regarding the 
cost of furnishing service to service 
station companies and instructing them 
to use every reasonable effort to have 
the present statute repealed which de- 
fines the statutory rate which is in- 
adequate compensation for switching 
service station companies. 

J. J. Murphy, chairman of the South 
Dakota Railroad Commission  ad- 
dressed the convention promising the 
cordial co-operation of the commis- 
sion in the advancement of telephone 
service in South Dakota and of solving 
the problems that confronted the in- 
dustry in that state. 

One of the features of the meeting 
was the attention given the manufac- 
turers’ representatives on the program. 
Jay Houghtaling spoke on the relations 
between Manufacturers and Jobbers 
and Operating Telephone Companies, 
and favored a _ salesman’s code of 
ethics as the foundation of selling prac- 
tice. Other salesmen who talked be- 
fore the convention were Messrs. Pal- 
mer of Monarch, Harris of Page and 
Hill and Vayo of Kellogg. 

Among those whose remarks added 
to the interest and instruction of the 
sessions were Charles Deering, secre- 
tary-treasurer of the Independent Na- 
tional Association, A. H. Harris of the 
Dakota Central and Andrew Marvick 
of the state highway commission. 

The operators’ conference was, by 
common consent, the best that the 
South Dakota association has ex- 
perienced. It was conducted by Miss 
Mamie Schmeiter, toll instructor for 
the Dakota Central Telephone Co., of 
Aberdeen, assisted by H. J. Gibbs, 
chairman of the traffic committee, Miss 
Mable Willig, toll instructor, North- 
western Bell Telephone Co., of Sioux 
Falls, and also Miss Easton and Mrs. 
Hughes of the traffic department of 
the Northwestern Bell Telephone Co., 
at Omaha, Neb. 

A drill on “Start of Conversation 
and Correct Timing” was conducted 
by Miss Mamie Schmeiter. The paper 
by H. J. Gibbs on “Circuit Loads and 
Routes” was a valuable and interest- 
ing spot in the joint session of the ex- 
ecutives and operators. Other features 
of the joint session were the talks of 
Thos. Phalen, traffic-commercial super- 
visor of the Dakota Central Telephone 
Co., on the subject, “What Makes Pub- 
lic Service a Success,” and by L. H. 
Snyder, of White Lake, on “How to 
Make Our Operators’ Meetings a Suc- 
cess.” J. A. Steninger, of Parker, ad- 
dressed the convention and operators 
on the topic “How Do Patrons Get an 
Impression of Our Service?” 
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SOME QUESTIONS ABOUT 1200- 
PAIR CABLE. 

A valued subscriber and occasional 
contributor to these columns, recently 
unloaded upon the editor a group of 
questions about 1200 cable and its use. 
His letter is too long to reproduce but 
the principal questions may be sum- 
marized as follows: 

1. Would there be cross ringing or 
induction from harmonic ringing at 16, 
33, 50 and 66 cycles with voltages of 
100 to 135 volts? 

2. Would there be any tendency for 
insulation to break down causing wires 
to cross, short-circuit or ground? 

3. Would this condition be worse at 
bends or corners than if the cable were 
straight for the entire distance? 

4. What would be the maximum dis- 
tance over which such cables could be 
operated? 

5. What would be the transmission 
value of 24 ga. .12 mf. grounded capac- 
city, cable? How would it compare 
with 22 ga. .10 mf. grounded capacity 
cable? 

There is no reason apparent why the 
cross ringing or ringing induction 
should be troublesome even with har- 
monic ringing at the higher voltages. 
Much 600 pair cable has as high capa- 
city as .12 mf. per mile grounded (.083 
mf. per mile, mutual capacity). We 
have never heard of induction difficul- 
ties with harmonic ringing in this type 
of cable if the insulation of the cable is 
maintained. Our guess is that by far 
more ringing induction with harmonic 
ringing has its source in the storage 
battery than in the cable, particularly 
when the so-called “noise killing” cir- 
cuits are not properly installed or main- 
tained. 

There should be no tendency for in- 
sulation to break down in 1200 pair 
cable than there is in smaller sizes. 
Cables are given a factory test for in- 
sulation break-down with 500 volts di- 
rect current. This is much higher than 
the peak voltage of even the highest 
voltage harmonic ringer. This answer, 
of course, assumes that no moisture 
or other cause of low insulation is 
present in the cable after it has been 
spliced. 

While bends in the cable should be 
made with as large a radius as conve- 
nient to prevent damage to the sheath 
or possibly to the insulation of the core 








SEND ALONG YOUR 
QUESTIONS! 


It occurred to us, as we were 
answering the questions about 
1200-pair cable which appear in 
another column, that this part of 
our service to readers of TEL- 
EPHONE ENGINEER has not 
been utilized as much as might 
be. Unfortunately, we are not 
adept at thought reading and do 
not know your problems unless 
you ask us about them. There- 
fore, we invite you to send along 
your questions. If we can’t an- 
swer them, ourselves, we will find 
someone who can. Other people 
may have similar problems and 
will be interested in the answers 
to yours. Your name will be pub- 
lished, or not—just as you choose. 











wires, there is no particular risk of 
break-down at the bends due to ordi- 
nary ringing or talking voltages. Only 
in the case of lightning or other ex- 
tremely high frequency and high volt- 
age currents, is there sufficient induc- 
tance in a bend or corner to make the 
current discharge to ground rather 
than go round the corner. The risk 
for this cause is about the same in all 
cables. 

The maximum distance for the use 
of 24 ga. cable is determined by two 
factors, resistance and _ transmission 
loss. If the line has too great resist- 
ance the relays will not operate prop- 
erly and signalling difficulties will re- 
sult. No. 24 B. & S. ga. wire in cable 
has an average resistance of about 280 
ohms per mile of circuit. Inasmuch as 
it is usually inadvisable to operate com- 
mon battery loops of more than 500 
ohms resistance it may be seen that the 
limit from this cause is somewhat under 
two miles of cable. 

In transmission efficiency, one mile 
of 24 ga. .12 mf., ground capacity, cable 
is equivalent to approximately 2.1 miles 
of standard 19 ga. cable (88 ohms, .054 
mf., mutual capacity, per mile). The 
equivalent of 22 ga. cable having the 
same electrostatic capacity as the 1200 
pair cable is 1.66 miles of standard ca- 
ble. This indicates that the high fre- 
quency loss in the 24 ga. cable is about 
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© higher than that of the 22 ga. ca- 
ble of the same capacity. There is an- 
other matter to be considered than the 
high frequency loss. The resistance of 
the cable in the loop that is transmit- 
ting causes a reduction in current 
supply to the transmitter and, there- 
fore, a further loss in transmission. The 
resistance per loop mile of 24 ga. wire 
is 280 ohms while that of 22 ga. wire is 
176 ohms per mile. On this account, 
a No. 24 ga. cable, .6 mile long causes 
the same reduction in transmission as 
a 22 ga. cable 1 mile long. Taking both 
high frequency and current supply 
losses into: consideration it seems that 
the limiting length of No. 24 ga. cable 
in a subscriber loop is approximately 
two-thirds the limiting length of 22 ga. 
cable. The exact length of the 24 ga. 
cable that would be permissible might 
be determined if the allowable trans- 
mission loss in outgoing transmission 
in a subscriber’s loop were given.—Staff 
Contribution. 





COMBINATION MAN AS PUBLIC 
RELATIONS EXPERT. 


The combination man in a _ small 
town has a great deal to do with our 
public relation. Whether he realizes it 
or not, he can exert a good influence 
on public opinion. 

When the combination man first 
goes to install a telephone, he is mak- 
ing the first and, generally, a lasting 
impression upon the new subscriber’s 
mind. A great many questions about 
the business are asked us. Some of 
them we are able to answer and some 
we can not. But we always can tell 
the subscriber where to go or whom to 
call to secure the information wanted. 

We always try to install the tele- 
phone just where it is wanted, clean up 
the disorder that may be caused by our 
work and make the subscriber feel that 
we are there to help him become a 
good telephone user. Thus we impress 
upon him the character of our service 
—high grade from his first contact 
with us. 

Later, if we have occasion to call to 
repair the telephone, we nearly always 
find the subscriber glad to see us, fo1 
two reasons—first, because the _ tele- 
phone is to be restored to service, and, 
second, because he feels that he knows 
us and has found us to be “pretty de- 
cent folks.”—The Mouthpiece 
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A CASE OF CROSS TALK 


When I first went to a certain office 
to take care of the switchboard, I no- 
ticed the bad condition of the wiring 
and equipment in the chief operator's 
desk and made a note that I would 
give it an overhauling at the first op- 


portunity. The desk was of rather an 
old type and was equipped with two 
operator’s positions. In the rear of 
the cabinet, I found that one of the 
induction coils had been unscrewed 
trom the mounting board and was 


hanging loose supported only by the 
wiring. When I 
job of dressing up the wiring, I put 


around to the 


got 
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back the screws and straightened up 
the wires. It was a pretty good job 
and | felt rather proud when it was 
finished 

Only a day or two later, a trouble 
ticket told me that there was cross 
talk between the two positions. Tests 
showed that this was the case and | 
started out to find the trouble. After 
working on it for some time it sud- 


that I had had 
no complaint while the induction coil 


denly occurred to me 
was hanging loose and I finally figured 
out that I had created a kind of trans- 
former when I had put the loose coil 


back in its former place alongside 
of the coil for the other position 
Evidently the man who had removed 


the screws in the first place, had done 
it to talk 
satisfied when the trouble disappeared. 
A tew 


remove the cross and was 


minutes work in rearranging 
the wiring so that the two cores of the 


coils were at right angles enabled me 


to clear the trouble and still leave a 


good job.—Contributed. 





A TEST FOR POOR GROUND 
CONNECTIONS 

reader of the Line and 
department of TELEPHONE EN- 
GINEER, I enjoy the articles very 
Therefore, I thought I would 


As a Desk 


much, 
tell you of one of my trouble finding 
schemes which I think is a great help 
to the man out on the job. 

All telephone men know that there 
must be a good ground on grounded 
circuits for good service. Many ground 
rods look good, yet have such a great 
resistance that transmission is poor. 

To test for poor grounds, I am us- 
ing a trouble finder test set, but any 
kind will do. 
the test 


the generator can be used. 


A trouble finder coil on 
set or a buzzer in series with 
A lamp is 
not good for this test, as it is not ac- 
curate enough. 

To test ground rods out on the job 
establish two temporary grounds; hook 
the test set in series; put the trouble 
finder coil on one of the test set cords; 
turn the generator and note the sound 
in the receiver. If it is good then the 
temporary grounds are good. 

Then connect them together to one 
test set. Put the other side 
on the old ground or on the ground 


side of the 


that is to be tested and turn generator 
If the sound is dim the ground is poor. 
With a 


can be 


If loud, the ground is good. 


little practice the resistance 
gauged very closely. 
Contributed by J. W. Herdt, trouble 


man, Russell (Kans.) Telephone Co 





THERE ARE HAZARDS IN THE 
CENTRAL OFFICE 


Although we do not look for many 


iccidents in our central either 


maintained, yet we 
says D. S. Adler, Di- 


offices, 
being installed or 


are having them, 


vision Safety Supervisor of the New 
England Tel. & Tel. Co., in “Telephone 
Topics.” A study shows tools to be 


Now 


are alright, but it is the way we 


quite a factor [ know that our 
tools 
use them. Perhaps we were not taught 
the proper use at the start, and perhaps 
we were. And if we were, we have be- 
come so familiar with our iob, that we 
have allowed ourselves to become care- 
less. About as serious an injury as we 
can meet with is an injury to the eye, 
caused by the careless snapping of sol- 
der from soldering coppers, the slip- 


ping of cutters or pliers from wire 


which is being skinned, or wire 
from 


pro- 
racks. The 
removal of the cause for snapping sol- 


truding frames or 
der and wire protruding from frames 
The cutters and 
pliers slipping can be overcome by as- 


or racks is obvious. 
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suming the proper work:ng position. 
Slipping, tripping, stumbling and fall- 
ing accidents are caused in various 
ways; miscellaneous pieces of appara- 
tus, tools, and materials are left care- 
lessly on floors; employees walk back- 
wards locating the marking in a frame 
or rack, electric light cords and wire 
from reels are allowed to hang across 
passageways; rushing up and down 
stairs, halls, through terminal and test 
rooms with undue haste can readily ac- 
count for accidents under this heading; 
objects striking or being struck with, 
tools or objects dropping from aloft, 
skinning knives and jack-knives slip- 
ping. If the 
sumed 


proper position is as- 
these knives in question 


are being used, no injury will result. 


when 





Plenty of Poles 


Northern White Cedar Men Meet 
—No Money for Them in Small 
Sizes Is Their Plaint 


Minneapolis, Minn.—Executives of 
the leading companies producing and 
distributing northern white cedar poles 
and posts met in their annual two day 
Hotel West, Feb. 5 and 6. 


Problems of 


session, at 


strictly internal im- 
portance occupied a goodly part of the 
meeting, but the telephone pole buying 
situation was picked for the most spir- 
ited discussion. Particularly were the 
concerned with the 
for the 20 ft. telephone poles. 


market 
Due to 
what the pole men state is an unjusti- 


pole men 


fiably low price, caused by over-pro- 
duction of the smaller sizes during the 
past several years, the margin of prof- 
Re- 


lief, from the pole man’s view-point, 


it on the 20 footers has vanished. 


lies in a substantial increase in pole 
buying by the smaller Independent tel- 
ephone companies. Producers, in many 
reached where 
there will not be so many small poles 


cases, have the point 
cut as during the past several years, ac- 
cording to some of those speaking at 
the meeting. 

Clarification of pole specifications 
and a brisker campaign of merchandis- 
ing as protection against competitive 
sources of supply also were discussed 
during the conclave. 

To head the association for the en- 
suing year, the Northern White Cedar 
organization elected Elmer Whyte, of 
Curry and Whyte, Duluth. H. S. Gilkey 
was named vice-president and Harry F. 
Partridge re-elected treasurer. Harry 
K. Bissell and Allen Bole were elected 
to the directorate, 


Additions and extensions to the Bell 
telephone South Carolina 
during 1924 will amount to more than 
$565,300. 


system in 




















Tracing Telephone Trouble 


Importance of Men Having Proper Mental and Physical 
Equipment—Test Set Essential; also, Trouble Card Record 
—Anatomy of the Telephone—Desk Sets vs. Wall Sets 


Retardation Coils and Their Use 

In operating and maintaining tele- 
phone circuits, we find it necessary to 
use not only high frequency but also 
low frequency alternating currents; 
the former for voice currents and the 
latter for signalling purposes. We 
also have direct current for supplying 
the transmitters, relays and_ other 
equipment. We have already described 
the induction coil, which is a type of 
transformer. We now come to the 
consideration of the piece of apparatus 
called a retardation coil. Retardation 
coils consist of many turns of insu- 
lated wire wound around a spool hav- 
ing an iron core and provided with 
suitable terminals or binding posts. In 
some cases the coil is protected from 
injury by an iron shell which also acts 
as a magnetic shield, preventing the 
coil from influencing or being in- 
fluenced by adjacent telephone equip- 
ment. 

The electrical effect of the retarda- 
tion coil is almost ‘exactly opposite 
that of the condenser,* in that the con- 
denser stops the flow of direct current, 
but the retardation coil only intro- 
duces a slight resistance to its pas- 
sage. Again, the condenser permits 
alternating current to pass through it 
and its impedance to the alternating 
current decreases as the frequency of 
the alternations increase. On _ the 
other hand the retardation coil ex- 
hibits a retarding effect to alternating 
current which increases as the rapidity 
of the alternations increases and which 
becomes very high at frequencies sim- 
ilar to those of the voice. This coil, 
therefore, provides a path for direct 
current and at the same time intro- 
duces high impedance to the flow of 
alternating current. 

The properties of the retardation 
coil are frequently used in telephone 
practice. Current supplied by a direct 
current generator is not always uni- 
form and the variation in its flow may 
become a cause of noise on other cir- 
cuits if they are allowed to enter the 
battery. The use of a retardation coil 
would tend to prevent these noise pro- 
ducing variations from entering the 
battery. Retardation coils are wound 

*Editor’s note: See article of this series in 


June, 1923, number for discussion of the con- 
denser and its action. 


By P. Kerr Hiccins 


with single and double windings, the 
double wound coil being used frequent- 
ly as a battery feed coil on a branch 
exchange switchboard where several 
connections use current from a com- 
mon battery. In this case the retarda- 
tion coil permits direct current to pass 
through the transmitter, but retards or 
prevents the talking current from pass- 
ing through the battery. 

Retardation coils also frequently 
serve as the operating coils of relays 
in common battery systems. This ar- 
rangement allows current which flows 
from the central office battery to the 
telephone instrument to pass through 
the relay which controls a local cir- 
cuit through a lamp. When the lamp 
goes out due to the operation of the 
relay it indicates to the operator that 
the connection has been completed. 

Retardation coils are also used on 
circuits where both telephone and tele- 
graph currents pass. simultaneously 
over the same wire. In an arrange- 
ment of this kind, a condenser is placed 
in series with each telephone instru- 
ment and a retardation coil in series 
with each telegraph instrument. The 
condenser allows the high frequency 
current to flow almost unimpeded 
through the telephone instrument, but 
cuts off the direct current impulses of 
the telegraph. On the other hand, the 
retardation coil prevents the loss of the 
telephone current due to the shunt path 
through the telegraph instruments. 


Trouble Finder Instead of Trouble 
Guesser 

Just as the medical profession some- 
times suffers from unworthy practi- 
tioners, so also in telephone practice 
we have frequently suffered from the 
quack telephone man. We frequently 
hear the man who diagnoses and 
remedies telephone troubles referred to 
as the trouble man or trouble shooter, 
but the writer prefers the name “trou- 
ble finder” because it has a definite 
meaning. Alas, we have too many 
trouble guessers now as always, and 
the worst of it is that these men are 
usually past the stage of education. 
In other words, they are either too 
lazy, indifferent, ignorant or too old 
to learn. Seldom will they admit this, 
but the fact that this class of men will 
not study proves the above assertion 
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to be true. The trained trouble finder, 
like the trained and experienced phy- 
sician upon receiving notice that his 
services are required will usually ask 
a few well placed questions of the sub- 
scriber or patient as the case may be. 
The information thus obtained will 
give him some idea as to the nature of 
the trouble. On the other hand, the 
untrained or inexperienced trouble 
guesser, immediately proceeds to the 
telephone instrument and with a “ten 
inch screw driver and a large pair of 
pliers or a monkey wrench” starts to 
see if he can find the trouble without 
any intelligent diagnosis of the case. 
The result is that having opened up 
several soldered connections, “ad- 
justed” the transmitter, or dismantled 
the ringer to clear a case of high re- 
sistance joint, he leaves the instrument 
in worse condition than before he ar- 
rived. 

The writer sometime ago visited the 
home of Mr. Roberts, the genial gen- 
eral manager of the DeKalb County 
Telephone Company, Maysville, Mo. 
During a conversation, Mr. Roberts 
drew his attention to a telephone on 
the: wall—not a standard make and not 
one which stands very high in the 
opinion of most telephone men—and 
remarked: “That telephone on the wall 
has been there, I think, for fifteen 
years and has had no repairs or parts 
replaced except changing battery and 
this very seldom.” This only goes to 
show that, as a general rule, telephone 
instruments are built to give good 
service without much attention. They 
are often better off and give better 
service if inexperienced men can be 
kept away from them. The same is 
just as true in regard to almost all 
other telephone equipment. In_ his 
own exchanges, it has been the experi- 
ence of the writer to find some men, 
who have been in the business several 
years, changing a telephone one or 
more times when as a matter of fact 
the trouble was a high resistance joint 
in the line. It is quite common to have 
telephone men, who should know bet- 
ter, change batteries when a case of 
“can’t hear the subscriber” is reported, 
when the fact of the case is that the 
resistance of the line was over 2000 
ohms, due to bad connections. 
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Test Set an Essential Part of Trouble 
Finding Equipment 


No small exchange is complete with- 
out a direct reading voltmeter, which 








Scale Di- Ohms Re- Scale Di- Ohms Re- 
visions sistance visions sistance 
CEES. 29,750 l....g5 Seinnies 242 
——7—EE 14,750 62 234 
3 9,750 ee 226 
a 7,250 GP ats... 218 
MR hcg Sloe 5,750 | oe 211 
eee 4,750 Aer 204 
ere kak 4,035 67 198 
ds gwiace-t 3,500 woe d's 191 
9 3,080 69 185 
ee 2,750 70 178 
Pare 2.475 71 173 
12 . 2,250 72 167 
13 . 2,055 ete 161 
14 . 1,890 74 155 
15 . 1,750 75 150 
16 ; 1,625 ee 145 
17 ~ wee 77 140 
18 . aRS Aare 134 
| 1,330 79 130 
ee 1,250 fae 125 
21 . 1,175 ee 120 
ee 1,115 82 115 
23 ~ 2065 83 111 
24 . 1,000 84 106 
ees 950 85 103 
SA 900 ee ae 99 
27 860 87 95 
28 820 ee 91 
29 785 89 87 
205 eu 750 90 83 
CT ——eS 720 ees es 80 
32 685 ae 77 
33 660 _. ees 73 
34 632 See 69 
35 607 ere 66 
36 585 Rah vice 63 
ee 560 97 60 
ae 540 98 56 
39 520 ote Cog ts 53 
ere 500 100 50 
yor 480 101 47 
42 461 ae 44 
See: 447 103 41 
44 431 ee 38 
45 416 105 36 
ae 403 106 33 
ae i ee 30 
. ee 375 Sere eo 28 
49 2 eee 25 
ee 350 110 23 
51 338 111 20 
aD 326 | Se 18 
ig ae 316 .) 15 
“”. 305 PS Sis cate 13 
ee 295 rer 11 
B® else was 285 | aa 9 
57 276 are 7 
58 . 267 118 4 
NS org 3 259 . SS 2 
ae 250 ee a koa 0 
For specially adjusted voltmeters of 
other ranges multiply resistances in 
table as directed below. 
; : 
“ 8 
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()- 6 WORRES oc c0e. 500 6 2 
0— 12 volts....... 1,000 12 4 
0— 15 volts....... 1,250 15 5 
0— 30 volts....... 2,500 30 10 
0— 60 volts....... 5,000 60 20 
Q0—120 volts....... 10,000 120 40 


Fig. 1 


is also arranged that each division rep- 
resents a definite resistance reading. 
This voltmeter is usually of the mov- 
ing coil, dead beat type, carefully con- 
structed with jeweled bearings and 
thoroughly aged magnets. The pivots 
are hardened and carefully ground and 
polished. It is usually of a round 
type and is arranged for convenient 
fastening to the switchboard with the 
extension terminals going all the way 
through to the back. The most con- 
venient type that the writer has found 
is the Pignolet type reading from O 
to three volts, having 250 ohms re- 
sistance. The voltmeter 
divided into one hundred and twenty 
and _ half-scale 
easily be estimated. 
Fig. 1 shows the resistances corre- 
sponding to readings on such a volt- 
meter when the resistance is con- 
nected in series with the voltmeter and 
3-volt battery. This voltmeter is ex- 
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FIG. 2 


convenient, 
who 


especially for 
have had no _ technical 
training and who are thus unable to 
appreciate or use the more delicate in- 
struments which call for a knowledge 
of mathematics. 

The manufacturers of this instru- 
ment furnish detailed instructions for 
its operation. 


tremely 
those 


In Fig. 2 and Fig. 3 are 
shown two methods of using this 
splendid trouble testing instrument. 
Fig. 2 shows its use for testing metal- 
lic circuits, while Fig. 3 shows the 
arrangement for testing either metal- 
lic or grounded by introducing a switch 
or key into the circuit. The instru- 
ment should be connected to a plug 
and cord on the switchboard, so lo- 
cated that the plug can be inserted for 
testing purposes into the jack of any 
line on the switchboard. The instru- 
ment should also be connected to a 
switchboard jack. This is done by 
bridging the jack onto the cord al- 
ready connected to the testing circuit 
as shown in Figs. 2 and 3. This jack 
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is used to test switchboard cords. Any 
cord on the switchboard can be tested 
by placing the plug in the test jack, 
noting the deflection on a good cord 
and comparing it with the cord or plug 
under suspicion. 


Trouble Card Record a Necessity 


In the ideal small telephone ex- 
change a card record would be kept 
of every subscriber’s line, showing in 
detail the telephone number, name, ad- 
dress, class of service, rate, type and 
make of telephone, resistance of ringer 
and number of bars on magneto. The 
card should also show the amount of 
cable and open wire in use. By testing 
out each line with the voltmeter and 
recording on the card the reading in 
divisions, and by having a space for 
record showing date of changing bat- 
teries, the trouble man would have 
very little difficulty in analyzing his 
trouble. On receiving his trouble 
ticket he would immediately go to the 
voltmeter and make a test, noting on 
the ticket what the trouble seemed to 
be. For example, if the reading is 
greater than normal on a metallic cir- 
cuit, it is reasonable to suppose that 
the trouble would be either a partial 
or complete short circuit. If the line 
is a grounded circuit, a reading greater 
than normal would indicate leakage or 
ground in proportion to the reading 
shown. On the other hand, if the read- 
ing were appreciably less than that 
shown normally, a bad connection or 


high resistance joint would imme- 
diately be suspected. Again, if the 
reading were normal, it would be 


reasonable to suppose that the trouble 
was in the telephone itself. 

The experience of the writer and 
that of many of his assistants has been 
so satisfactory with a voltmeter of this 
type that its use cannot be recom- 
mended too highly. This is especially 
true in the average small exchange 
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where the more accurate, delicate and 
expensive instruments are neither 
feasible nor practical because of the 
lack of technical education on the part 
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of the local manager or his trouble 
man. This instrument is also very 
efficient in testing coils of every kind, 
making the location of trouble in them 
very much easier and more accurate 
than it could be with any make-shift 
method. It is also convenient in test- 
ing the resistance of transmitters. 

A portable type of voltmeter is also 
made which is very convenient to take 
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along when locating high resistance 
joints on a line. In making this test 
it is customary to carry the connec- 
tions up to the line by means of a 
long fishing pole, one connection being 
made on each side of the joint under 
test as shown in Fig. 4. If the current 
passes through the joint without en- 
countering any appreciable resistance, 
as shown by a high reading on the 
voltmeter, the joint is assumed to be 
good. If a low reading is received 
joint should be remade or cut out. 
Voltmeters may also be arranged for 
treading current as well as for reading 
voltage. The current in amperes ‘is 
read on the voltmeter scale, each divi- 
sion of which equals one-tenth milli- 
ampere (.0001 ampere) in instruments 
of the kind described. If the voltmeter 
is of a type not calibrated to read 
directly in ohms the measurement of 
resistance can be obtained by using 
Ohm’s law, the rule being that resis- 
tance in ohms equals volts divided by 
amperes. The method of doing this is 
as follows: First, measure the voltage 
of the battery used; second, note the 
amperes when the line or resistance is 
connected in series with tle voltmeter 
and battery. Third, divide the volts 
by the amperes and subtract the ‘re 
sistance of the voltmeter, which for 
the type described is uspally 250 ohms. 
The table shown in Fig. 1 was built up 
on this basis and is given to save the 
time of the trouble man. If a differ- 
ent voltage than that specified is used, 
then a new table will have to be made 
up. Storage battery can be used in the 
place of dry cells. If dry cells are 


used, then they should be fresh and 
of full strength. Measurements of re- 
sistance can be made with any type of 
voltmeter, provided the resistance of 
the voltmeter is known. The following 
rule is used: Multiply the resistance 
of the voltmeter by the deflection 
given by the current used for the test: 
divide this by the deflection with the 
unknown resistance in circuit and sub- 
tract the resistance of the voltmeter. 
Measuring Resistance of Grounded 

Line 

To measure the resistance of a 
grounded line connect the voltmeter 
and battery in series. Connect the 
negative pole of the cell to ground and 
the positive pole through the volt 
meter to the line under test and note 
readings on the voltmeter scale. Com 
pare this reading with the table in Fig 
1 if the table applies to the instrument 
used. If it does not apply use the 
formula previously given. If the re 
sistance of the line is not steady, due 
to bad joints or other causes it will be 


indicated on the voltmeter, the pointer 
“Ly 
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of which will swing back and forward 
indicat ng a cut-out or loose conne¢ 
tion. This is also true in testing for a 
swinging short or ground It is very 
important to remember that if we 
know the voltmeter reading when con 
ditions are normal, then when cond 
tions are off normal the different. r 
sults obtained will probably reveal at 
once the nature of the trouble 


The Anatomy of the Telephone 

One of the first things taught i 
medical schools is anatomy or a know! 
edge of the different parts and organs 
of the human body. The physician 
who does not know the anatomy 
the human today cannot prescribe ii 
telligently for its ills and is absolutely 
helpless if a surgical operation is re 
quired. In a similar way in telephony 
the trouble man who does not know 
the component parts of a telephone 
and their functions is very seriously 
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handicapped in attempting to clear 
trouble. In Fig. 1 of the first article 
of this series, a wall type telephone 
was shown in detail. The modern tele- 
phone or subscriber's sub-set is divided 
up into the following distinct divisions: 
(1) The Signalling Apparatus. 

(a) The Ringer. 

(b) The Magneto. 

(c) Receiver Hook Springs 
(2) The Transmission Apparatus 

(a) The Receiver. 

(b) Secondary of Induction Coil. 

(c) Receiver Hook Springs. 

(d) The Transmitter. 

(e) Primary of Induction Coil 

(f{) Battery 

(g) Receiver Hook Springs. 

This list comprises the principal 
parts of an ordinary telephone instru- 
ment, to which is sometimes added a 
condenser in the receiver circuit, the 
purpose of which has already been ex- 
plained. The magneto generator may 
be one of two types—bridging or series 
Fig. 5 shows a bridging type in which 
the generator circuit is normally open 
Fig. 6 shows a series in which the gen- 
erator circuit 1s normally closed. 

In order to familiarize a student with 
the local circuit of the telephone and 
also the circuit of the drop in the cen- 
tral office, the following illustrations 
are reproduced in the hope that they 
may be of some assistance to him in 


studying out the functions of the equip 
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ment and also the wires composing the 





circuits Fig. 7 shows the complete 
central office circuit of a magneto sys 
tem. Fig. 8 shows the primary circuit 


of the telephone instrument with the 
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hook switch contacts closed. Fig. 9 
shows the receiver circuit including the 
of the Fig. 
10 shows the telephone at the sub-sta- 


secondary induction coil. 


tion and a skeleton circuit of the hand 
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generator inside the telephone, to 

gether with the skeleton of the sub 

scriber’s drop at the central office. 

Fig. 11 shows a series magneto tele 
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the desk 


shows a bridging telephone ot the same 
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phone ot type and Fig. 12 


type Fig 13 shows skeleton of a 
single 
Fig. 14 shows 


improper 


metallic circuit line and also a 


or grounded circuit line. 
the 
subscriber to use the telephone 


lor a 
Only 


too frequently the improper way is the 


proper and way 


manner in which the telephone is used 
Asa 


tion in 


result, there is a reduc 


the 


serious 
volume of transmission 
The writer has found that a large pro 
portion of the cases of poor transmis 


sion reported are due to the Improper 


use of the telephone. It would be a 
fine thing if a cut of this kind could 
be placed prominently in every tele 
phone directory if possible on the 
front page. In addition a neat card 
bearing this cut could in some way be 
placed on the telephone, under glass, 
as a constant reminder to the sub- 
scriber. In approaching any telephone 


instrument with a view to finding out 
the nature of the trouble and applying 
the remedy, if the complaint has been 
transmission, it is advisable to 


the 


p< or 


have subscriber who usually an- 


swers or uses the telephone make a 
the 


is used. 


connection and note manner in 


which the instrument 


If any other trouble than transmis- 
sion is reported, then the trouble finder 
all, seek to 


his own mind in what part of the tele 


should, first of decide in 


phone the trouble may be located. For 
the 


does 


example, if trouble reported is 


“Subscriber not hear well,” he 


would scarcely expect to find this in 


the primary circuit, which affects the 


outgoing transmission only. It may 
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even be found that the trouble is not 
in the telephone, but on the outside 
the first the 


trouble man should be to short circuit 


line. Therefore, act of 
the telephone at the line terminals and 
note, by putting the receiver to his ear, 
how the transmitter comes up on short 
He can prove his test by tak- 
ing off the short circuit while the re- 


circuit. 


ceiver is still held to the ear and note 
how poorly the transmitter comes up 
when the line has been brought into 


circuit. This proves that the telephone 
is O. K. and the trouble beyond. The 
short circuit can then be put on the 


outside at the entrance of the wires to 
the 
peated. 


building, and the same test re 


Careful Inspection Important 
It has been found to be very profit- 


able to trouble man make a 
thorough inspection of all of the equip- 


have the 


ment and wiring on the premises every 


time he goes on a case of trouble. He 
should see that the ground wire is in 
first class condition and that all con- 
nections are thoroughly soldered. He 


should examine thoroughly the light- 
and all of the 
paying 


ning interior 


arrester, 
the 


parts of telephone, par- 
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All 


of the spring contact points on the re- 


ticular attention to all connections. 


ceiver hook switch should be clean and 
the springs 
should make a positive contact or break 


in good condition and 
the contact cleanly as the case may be. 
that 
the 
operating normally and efficiently un 
der all Frequently, if the 
bearings are dry, the generator crank 
will stick in an abnormal position, pro- 
A drop of Three-In- 
One Oil in each of the four generator 


He should also see the automatic 


cut-out springs of generator are 


conditions. 


ducing trouble. 


bearings is very helpful, but one must 
be very careful not to use too much as 
it may produce leakage or partial short 
circuit. He should always be on the 
lookout for loose generator parts or for 


a bent spindle or crank as these are a 
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frequent source of serious. trouble. 
Heavy Repairs Best Made in the 
Workshop 


It is inadvisable to attempt to make 
extensive repairs at the substation, as 
one does not usually have the facilities 
or proper tools for making them. With 
the modern method of carrying tele- 
phones to and from the storeroom by 
automobile, it would seem to be ad- 
visable to change the telephone in case 
of serious trouble. In dismantling old 
telephones, the parts can be salvaged 
and used to good advantage in making 
repairs on other instruments. No tele- 
phone should be taken out of the store- 
room without being thoroughly over- 
hauled and in most cases it should be 
revarnished. Denatured alcohol is 
found very effective in removing old 
varnish. 

The 


persists in 


trouble man who 
putting in a_ subscriber's 
residence or place of business a tele- 


Manager or 


phone which has not been thoroughly 
overhauled and cleaned and if neces- 
sary revarnished and the bells re- 
nickeled or changed to good ones, is 
in my opinion unfit to be in the public 
service. 

Much of this rebuilding, remodeling 
and overhauling can be done by the 
trouble wet and cold days 
when it is hardly possible for him to 
work However, it is a diffi- 
cult matter to get many managers or 
trouble men to appreciate the import- 
value of this indoor work. 
Usually this type of man prefers to 


man on 


outside. 


ance and 
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waste his time: elsewhere, which is, of 
course, of no value to the employee or 
the employer. Then he wonders why 


he is not better paid. As a matter of 
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fact, this type of man is usually not 
worth what the employer is paying 
him and the only reason that he is kept 
on the payroll is the hope that he may, 
some day, wake up and find himself. 
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Desk Sets Versus Wall Sets 


Telephone companies as a rule do 
not care to encourage the use of desk 
sets. Primarily, this is because desk 
sets are much more expensive to main- 
tain and much more susceptible to in- 
jury and breakage than are wall sets. 
It is customary in many exchanges to 
make an additional charge for desk in- 
struments. In the opinion of the 
writer, the subscriber should be held 
liable for injury and breakage due to 
carelessness. The following are a few 
of the many things which are likely 
to cause trouble to a desk telephone set. 
If they are carefully studied, one can- 
not help but appreciate the importance 
of careful selection in the location of 
the instrument. 

1. Wet hands. 2. Spilled ink. 3. 
Wet mop lying on cord. 4. Spilled 
water on cord. 5. Wet cloth lying on 
cord. 6. Cleaning with wet cloth. 7. 
Wet sponge. 8. Wet umbrella. 9. 
Leakage. 10. Wet bouquet. 11. Pin 
or wire stuck through cord. 12. Fresh 
paint on cord. 13. Rain through open 
window. 


Tools and the Man 


No man can properly take care of 
trouble unless he has with him con- 
stantly his pocket tools and if he has 
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an automobile, the other tools neces- 
sary to do the work. He should also 
carry a supply of extra parts. He 
should never go on a case of trouble 
without a test set in good working 
condition. If he does, it will mean a 
waste of time and money both for him- 
self and for the company for which he 
works. In the small exchange the 
trouble man must be an all-round 
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man. Primarily he should be a first- 
class lineman with a fair working 
knowledge of circuits and equipment. 
He should be a subscriber and regular 
reader of his trade magazine, and un- 
less he is a finished telephone expert, 
he should employ a portion of his spare 
time in studying telephone problems, 
particularly those which may come up 
in his own exchange. 
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BOOK REVIEW 


Principles and Practice of Telephony, by Jay 
G. Mitchell, McGraw Hill Book Co. 5 volumes. 


This comprehensive work by a tele- 
phone engineer of nationwide reputa- 
tion will fill a long felt want in the 
literature of the telephone. Much of 
the material has already appeared in 
serial form as a home study course for 
telephone men but the author has found 
time in spite of his many duties as Sec- 
retary of the Illinois Telephone Asso- 
ciation, to make a complete revision of 
the material, adding much that is new 
and bringing the work up to date. It 
is designed for the man who is actually 
engaged in telephone work but who 
wishes to acquire or to extend his 
knowledge of the principles underly- 
ing the technical part of the business. 


Throughout the five volumes, the 
author assumes that the reader is fa- 
miliar with the external appearance of 


the various forms of telephone equip- 
ment and photographic reproductions 
of equipment parts and assembly have 
been omitted. The volumes, however, 
are profusely illustrated with drawings 
showing details and principles of the 
various types of apparatus and the cir- 
cuits in which the apparatus is used. 
Another deviation from the usual form 
of telephone books is the classification 
of equipment based on the principles 
involved rather than as the systems of 
particular manufacturers. In fact, man- 
ufacturers’ names do not appear in the 
body of the text but their apparatus 
and circuits may be identified by ref- 
erence to the index. This arrange- 
ment makes possible an orderly and 
logical presentation of the various top- 
ics, progressing from the simpler to 
the more complex as the knowledge of 
the student develops. 

Vol. I deals with principles and ap- 
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paratus; Vol. I] with circuit elements 
of line and cord equipment and with 
power plants. Vol. III is devoted to 
toll equipment and to the nature and 
laws of telephone traffic. In Vol. IV, 
modern high efficiency manual switch- 
boards and the more simple systems 
of mechanical switching are covered, 
while Vol. V is devoted to the princi- 
ples of mechanical switching including 
semi-mechanical systems and systems 
designed for large exchanges involving 
extra heavy traffic. At the end of each 
chapter a series of review questions 
gives the student an opportunity to 
test his knowledge of the material in 
the chapter and to review the various 
points before going ahead. 
Altogether, this is a work that de- 
serves a place in the hands of every 
one engaged in any of the technical 
phases of the telephone business. It 
should be a part of the equipment of 
every telephone exchange; as neces- 
sary, almost, as the switchboard itself. 


Bell of Pennsylvania Plans 
for 1923 

A net increase of 83,500 telephones 
in Pennsylvania during 1924 is antici- 
pated by the Bell Telephone Co. of 
Pennsylvania, surpassing any previous 
record of expansion in the company’s 
history. Such a growth, according to 
Leonard H. Kinnard, president of the 
Bell company, will necessitate the ad- 
dition of 630,000 miles of wire to the 
2,500,000 miles already in service in the 
state, and some 48 building operations, 
such as new buildings or large addi- 
tions to present buildings. There are 
at present 841,600 telephones in the 
3ell system in Pennsylvania. 


March 6 and 7, Florida’s Meet- 

ing Dates at St. Petersburg 

St. Petersburg, Fla.—Florida’s tele 
phone men are inviting their fellow 
workers in the north to the annual con- 
vention of the Florida State Telephone 
Association, to be held at St. Peters- 
burg, March 6 and 7. The Florida 
meeting allows an opportunity for a 
profitable combination of business and 
pleasure, as the winter season is at its 
zenith around the time of the telephone 
sessions. An interesting program is 
planned, with entertainment features 
that will present St. Petersburg in iis 
finest and most hospitable aspect. 


Kansas Convention at Junction City, 
March 4-6 

The 1924 convention of the Kansas 
Independent Telephone association 
will be held at Junction City, March 
4-6. en 
The Oxford Telephone Co., Oxford, 
Ohio, has been re-incorporated with a 
capital of $100,000, by J. W. Hutchis- 
son, J. D. Hutchisson, W. C. McSherry, 
Llewellyn Bonham, G. C. Welliver. 
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Priceless Service 


Despite fire or storm or flood, a 
telephone operator sticks to her switch- 
board. A lineman risks life and limb 
that his wires may continue to vibrate 
with messages of business ‘or social 
life. Other telephone employees fore- 
go comfort and even sacrifice health 
that the job may not be slighted. 


True, the opportunity for these ex- 
tremes of service has come to com- 
paratively few; but they indicate the 
devotion to duty that prevails among 
the quarter-million telephone workers. 


The mass of people called the 
public has come to take this type of 
service for granted and to use the tele- 


phone in its daily business and in 
emergencies, seldom realizing what 
it receives in human devotion to duty 
and what vast resources are drawn 
upon to restore service. 


It is right that the public should 
receive this type of telephone service, 
that it should expect the employment 
of every practical improvement in the 
art, and should insist upon progress 
that keeps ahead of demand. Tele- 
phone users realize that dollars can 
never measure the value of many of 
their telephone calls. The public wants 
the service and, if it stops to think, 
cheerfully pays the moderate cost. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 
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Valuationin Rate Making 


Chapter XVI. Non-Physical Assets (Continued) 


By CuHar_tes W. McKay, Associate Editor* 

















In the December installment the 


subject of going value, or cost of es-* 


tablishing the business, was discussed 
in some detail. It is thought that the 
presentation of the subject as given in 
the December and November install- 
ments will suffice to give the reader a 
reasonably good idea of the true sig- 
nificance of the correlation between 
going value and the value of the pure- 
ly physical property. 

As previously suggested, there are 
several other items component to the 
total of the non-physical assets beside 
cost of establishing business—or going 
value, as it is often called. These items 
are cost of franchises, cost of tempo- 


Fig. 1 


laiy financing and cost of permanent 
iatetcing—and in the present install- 
ment we will accord some considera- 
tion to the co nponents of the total of 
tle non-physical assets, aside from go 
ing value. 

At this juncture, it may be well to 
direct attention to the fact that, if we 
are determiningevalue for purposes of 
rate making, the value of both the 
physical and non-physical assets must 
jointly in connection 
other 


be considered 
number’ of 
Among these factors may be listed the 


with a factors 


character of service rendered; the 
standard of maintenance of plant and 


the financial condition of the company 


A number of years ago a very interest- 
ing exhibit.was prepared in connection 
with a telephone rate case—and this 
exhibit so clearly presents the various 
factors to be taken into consideration 
(aside from the element of value) that 
it is reproduced herewith in slightly 
modified form, Fig. 1 

Referring to the paragraph at the 
bottom of Fig. 1, it will be noted that 
the exhibit states that “By a consid- 
eration of these and such other re- 


levant facts as may exist, a_ willing 
buyer and a willing vendor exercising 
a reasonable judgment, are able to de- 
termine what the former would pay the 


latter, and the latter would accept, for 
t 


Graphic presentation of facts to be considered in final determination of fair value 
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OWNERS HIP 





Title to Property, 





Note: It is suggested that 
the reader follow the text 
carefully in studying this 
graphio presentation of 
the factors having a 

















Contracts for Service 
(in hand) 





Stone oF loneh direct bearing on Pair Value. 
Enoumbrances | 
cr l 
Training of Forces and Working Supplies 
Physical Structures Methods for Maintaining Capital (usually included 
and Real Estate and Operating the Plant with cost of 
| Physical Property) 
|___ * Original Cost 
(from books) i 5 T = 


Plant Dept. 


l 


m Reprod. Cost 


Traffic Dept. Commercial Dept. 


| 


Accounting Dept. 


J 





Rep. Cost in 
present condi- 
.— tion, based up- 
on inspection 
and good judg- 
ment. 





Reais Real Estate- 
Present Market Value 








Cost of Departmental Organization 
Estimated by Oualified Experts 
Based upon Experience of Company 
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UTILITY 
( USEFULNESS) 





Relations with State, 
County or City 
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Relations with 
Telephone Public 


| 


Present Demand Past Demand Probable Character of 
for Service for Service Puture Pundamental 
Demand Engineering 
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Probable Public ia 











Terme of Regulated by 
Pranchise Commission or Requirements? To Economically Serve To Provide for Modernity of 
Other Body? Present Demand Future Enlarge - Apparatus and 
ments and Appliances 
Ex tensions 
a | T l 
Earning Power Financial Svatement Ability to Secure Character and Relations with Extent and Character 
over Period of Years Needed Apparatus, etc. Extent of System Other Companies of Community Served. 
| (Its history and 
probable future) 


Present-Under Present 
Rates and Operating Costs 


Probability of 
Increasing by more 
Efficient Management 


Probability of 
Increasing Rates 
by Bettering Service 


By a consideration of the above, and such other relevant facts as may exist, a willing buyer and a willing vendor, exercising 


reasonable judgment, are able to determine what the former would pay the latter (and the latter accept) for the property in a 
fair transfer. 


This establishes the Money Value of the property 
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International Poles 


are in use 


East of the Mississippi 

West to the Rocky Mountains 

North to the States of the Great Lakes 
South to the Rio Grande and into Mexico 


HERE’S a reason—and a very good one—why International 

Creosoted Yellow Pine Poles are being shipped into this 
distant territory. They possess, to a greater degree, every charac- 
teristic required for successful pole service — great strength, 
straightness, durability—and they are available in quantity at 
reasonable cost. 


To give you a mears of making an accurate check of the life secured—and to 
demonstrate the confidence of an old established organization in the quality 
of its products. International places a copper monogrammed dating nail in 
every pole, tearing, in actual numbers, the year the pole leaves its plants. 


Prompt shipment of high grade poles can now be made from stock 


International Creosoting & Construction Co. 
General Office: Galveston, Texas 


Plants: Texarkana, Texas Beaumont, Texas Galveston, Texas 


International 


Creosoted Yellow Pine Poles 
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the property in a fair transfer. This 
establishes the money value of the 
property.” 

The principal items presented in 
Fig. 1 (and considered as having a 
direct bearing on value) are, Owner- 
ship, Effort (or cost) and Utility (or 
usefulness). 

Taking up the question of owner- 
ship—in connection with any consider- 
ation of the subject of value—it is, of 
course, most important to determine 
définitely the status of the operating 
company’s title to the property and, 
furthermore, whether or not there are 
any liens, mortgages or other incum- 
brances. As an illustration of what 
may be considered under the caption 
“Other Incumbrances,” attention is di- 
rected to the fact that the subsidiary 
Bell companies do not own the trans- 
mitters or receivers attached to their 
telephone instruments. The trans- 
mitters and receivers, it will be remem- 
bered, are the property of the Ameri- 
can Telephone and Telegraph Co., the 
parent Bell Company. 

Referring again to Fig. 1, under the 
caption “Effort, or Cost,” we have the 
following: 

1. Physical Structures and Real 
Estate. 

2. The training of operating forces 
and the development of methods of 
maintaining and operating the plant. 

3. Working capital. 

4. Supplies—this item usually being 
included with the physical structure 
costs. 

5. Contracts for service. 

Item No. 1—Physical Structures and 
Real Estate is subdivided as follows: 

(a) Original cost—this being the 
investment as shown by the books. 

(b) Reproduction cost new—as de- 
termined by current market prices for 
materials and labor. 

(c) Reproduction cost in present 
condition—this item representing the 
net result obtained by deducting the 
depreciation (as found from actual in- 
spection of the various property com- 
ponents) from the reproduction costs 
new. 

(d) Real estate—its market value at 
the time of valuation. 

The item Real Estate is segregated 
from the other items of physical prop- 
erty for the reason that its value is 
usually determined by local real estate 
experts, rather than by the engineers 
who prepare the valuation of the tele- 
phone property. 

The third major subdivision as pre- 
sented in connection with Fig. 1—util- 
ity, or usefulness—is subdivided as 
follows: 

1. Relations with State, County and 


2. Relations with telephone sub- 
scribers. 


3. Present demand for telephone 
service. 

4. A study of the demand for ser- 
vice in the past. 

5. The estimated probable future 
demand for telephone service in the 
community served by the company 
whose case is under investigation. 

6. Character of fundamental engi- 
neering. 

7. Earning power. 

8. Financial statement showing re- 
sult of operations for the past years. 

9. Ability to secure needed appara- 
tus and materials speedily and in suffi- 
cient quantities. 

10. Character and extent of system 
of which the property (under investi- 
gation) is a constituent part. 

11. Relations with other companies 
for an interchange and extension of 
service. 

12. Extent and character of city 
where the property is located and the 
general characteristics of the communi- 
ty served, its past history and probable 
future (from a telephone standpoint). 

Under item 1—Relations with State, 
County and City—the following sub- 
items should be considered: 

(a) Terms and duration of fran- 
chise—giving the right to operate. 

(b) Regulation by commission—or 
some other form of regulatory control. 

(c) Probable public requirements. 

Under the caption, “Regulation by 
Commission,” it is most important that 
special attention should be given to the 
political elements involved. We. all 





know—and some of us to our sorrow 
that politics is a controlling factor, in 
the administration of several of the 
State commissions. When a commis- 
sion is controlled by a political faction 
whose slogan is “Down with the Pub- 
lic Utility Rates,” the securities of the 
telephone company suffer accordingly, 
in that they do not offer an attractive 
“buy” to the investing public. 

Under the subdivision, “Character of 
Fundamental Engineering,” the fol- 
lowing sub-items are listed: 

(a) The Character of the Funda- 
mental Engineering to economically 
and efficiently serve the present de- 
mand for service. 

(b) A careful consideration of 
whether or not the Fundamental Engi- 
neering has been so prosecuted as to 
provide for economic plant enlarge- 
ments and extensions—to facilitate the 
caring for future demands for service. 

(c) Modernity of apparatus and ap- 
pliances. It is most important that 


switchboards, feeder cable and distri- 
bution cable plants, etc., shall be of an 
up-to-date design—if the company is to 
render good service to the telephone 
subscribing public. 

It is thought that the other items 
presented in -Fig. 1—under the general 
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caption Utility, or Usefulness—speak 
for themselves. 

To return to the subject directly 
under consideration—the components 
of the total of the non-physical assets 
(other than going value)—let us first 
consider the cost of financing. In finane- 





ing a telephone properly it is usually 
necessary to offer an inducement to 
capital, over and above the usual rate 
of interest paid on borrowed money. 
The reason for this will be obvious. 
People are not apt to hazard their 
money in a new undertaking (we use 
the term, “new undertaking,” to com- 
ply strictly with the reproduction cost 
theory) unless the opportunity for gain 
is more alluring than in other fields 
which are firmly established and which 
are equally remunerative insofar as a 
fixed rate of interest is concerned 

This cost of financing—or “cost of 
enticing capital,” as it might well be 
called—may be divided into two gen- 
eral classes: Cost of securing prelimi- 
nary capital and cost of securing per- 
manent capital. 

With reference to the cost of secur- 
ing preliminary capital, it may be said 
that at the beginning of the construc- 
tion period the company has little or 
no tangible property which may be 
used as collateral for raising funds. 
The financial backers of the enterprise 
must be men of sufficient credit to en- 
able them to borrow on _ short-term 
notes, until such time as enough of the 
property has been constructed to war- 
rant the retirement of these notes and 
the raising of additional capital through 
the medium of security issues. 

To obtain the preliminary capital, it 
is usually necessary to pay high rates 
of interest. Some years ago, in a tele- 
phone case which was presented before 
a state commission in a western state, 
it was found that the prevalent rate on 
first mortgage bonds was 7% while the 
rate on short-term notes was 8%. 
The difference between these two rates 
(1%) was considered an element of the 
cost of financing. 

Toward the end of the construction 
period, when the operating company 
has been brought into being, and en- 
dowed with tangible and marketable 
property, the short-term notes may be 
retired and additional funds obtained 
through the sale of permanent securi- 
ties. Even at this time, however, it is 
necessary to offer an inducement to 
obtain capital. 

In the first place, to insure the speedy 
disposal of the permanent securities it 
is necessary to call upon a reputable 
firm of financial agents—a banking or 
brokerage house. This necessitates ex- 
penditures for investigations, on the 
part of the fiscal agents. Obviously, 
no banker will assume the responsi- 
bility of financing property until he is 








Februa 


thoroug 
ness of 
tegrity « 
soring 1 
Next 
ing Sect 
the fina 
inducem 
price mi 
vesting 
which a 
let us Sa 
net the 
$90.00 p 
a share, 
manent 
From 
that the 
element 
ing a tx 
ment tk 
careful 
here to 
Thea 
lic utilit 
is evide 
tion; fr 
Antigo 
dered A 
sin Rai 
“The 
stance, 
or by t 
only be 
the tim 
also ha 
than 91 
they br 
value ir 
“Tf tl 
were tl 
capital 
tained, 
what o 
these c 
the cos 
can be 
this cor 
visable, 
parties 
kind if 
of their 
“Suc! 
fore, of 
upon v 
interest 
that are 
these a 
which : 
facts i 
amount 
that it 
clude i 
questio 
each p 
matter 
mined 
The 
of the 
cussed 
series. 























February, 1924 


thoroughly satisfied as to the sound- 
ness of the enterprise and as to the in- 
tegrity of the individuals who are spon- 
soring it. 

Next comes the expense of market- 
ing securities, as well as the profit to 
the financial agents; and lastly, some 
inducement in the way of an under-par 
price must be offered to attract the in- 
vesting public. As a result, securities 
which are redeemable at a par value of, 
let us say, $100.00 a share, often do not 
net the borrowing company more than 
$90.00 per share. The difference, $10.00 
a share, is a part of the cost of the per- 
manent financing. 

From the foregoing it will be seen 
that the cost of financing is a very real 
element in the total cost of reproduc- 
ing a telephone property—and an ele- 
ment that is certainly worthy of most 
careful consideration, if we are to ad- 
here to the reproduction cost theory. 

The attitude of many courts and pub- 
lic utility commissions, on this subject, 
is evidenced by the following quota- 
tion; from the famous case of Hill vs. 
Antigo Water Company (decision ren- 
dered August 30, 1909, by the Wiscon- 
sin Railroad Commission). 

“The plant in question here, for in- 


built by money 


which not 


stance, was borrowed 


or by the sale of securities 
only bear interest at 6 per cent from 
the time they were issued, but which 
also had to be discounted at not less 
than 9 per cent besides. In other words, 
they brought 8 per cent less than par 
value in the money markets. 

“If the plant was needed, and these 
were the best terms upon which the 
capital for its construction could be ob- 
tained, it is certainly difficult to see 
what other disposition can be made of 
these charges than to include them in 
the cost of the plant, at least until they 
can be written off from earnings, if 
this course should be found to be ad- 
visable, for it is clear that no private 
parties would enter a business of this 
kind if they had to foot such losses out 
of their own pockets. 

“Such interests and discounts, there- 
fore, often constitute a part of the price 
upon which the consumers must pay 
interest if they desire the conveniences 
that are offered by the utilities, because 
these are usually the best terms upon 
which such utilities can be had. These 
facts that the 
amount for which interest or discount 


that it 


indicate quite clearly 


may become necessary to in- 
clude in the construction account, is a 
question that depends upon the facts in 
each particular case, and that it is a 
matter that cannot always be deter- 
mined in advance.” 

The components to the total 
of the non-physical assets will be dis- 
cussed in the March installment of this 
series. 
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Pennsylvania’s Great Confab 


Harrisburg Convention Is Busy and Big 


H. E. Bradley, Harrisburg, Presi- 
dent. 


C. A. Carl, Lancaster, Vice Presi- 
dent, Eastern District. 


J. H. Wright, Meadville, Vice Presi- 
dent, Western District. 


Cameron L. Baer, Secretary-Treas- 
urer. 
Executive Committee 


The president, the vice presidents, 
W. S. Paca, Oil City, and G. B. Rudy, 
York. 

Harrisburg, Pa.—Territorial limita- 
tions were swept away in making the 
1924 convention and operators’ confer- 
ence of the Pennsylvania State Tele- 
phone and Traffic Association the most 
successful event in that organization’s 
annals. From all Penn- 
sylvania and from other states as far 


parts of 


away as Iowa and Missouri telephone 
men flocked to take part in a practical, 
brisk program. 

Pennsylvania’s debt to the industry, 
and the achievements of the associa- 
tion during the past year were brought 
out in the chronicle of the past twelve 
months which was encompassed in the 
president address of Mr. Bradley, who 
was returned to the helm at the annual 
election. 

Again the spotlight was occupied by 
a consideration of the financial prob- 
lems of the Independent telephone 
companies, with President MacKinnon 
of the national association bringing to 
the convention a warning against over- 
capitalization and a summary of the 
trends in telephone financing, in his 
address, “The Price of Money.”  In- 
covered in the 
T. Block of St. 


Louis whose address reflected the ex- 


surance matters were 


paper read by Lynton 


tensive study he has made of the in- 
surance of telephone properties. His 
insurance recommendations were 
turned over to a committee for further 
study and From Carl W. 
Sharer, service engineer of the western 
division of the association, the conven- 
tion heard a practical and helpful talk 
on substation protection. 

“The Pennsylvania Situation 
the Bell Standpoint” was presented by 
C. I. Barnard, general manager of the 
Bell Telephone Company of Penn- 
sylvania. 
with 


action. 


from 


He covered the merger situ- 
respect to the deals now 
under consideration. Work of the 
Pennsylvania Public Service Informa- 


ation 


tion Committee was outlined by one 
of the group’s directors, J. S. S. Rich- 
ardson, who advocated a persistent and 
intelligent use of newspaper advertis- 
ing. 


The operators’ end of the meeting 
was headlined by Miss Anne Barnes, 
traveling chief operator of the Iowa 
Independent Telephone Association, 
who spoke of “The Telephone Opera- 
tor—Past, Present and Future.” 
“Classified Toll Calls” a skit presented 
by five operators showed the relative 
various toll calls. Miss 
Barnes and Miss Marguerite Norris of 
LaPorte, Ind., presided over the opera- 
tors’ conference, before which were 
presented the following talks: “The 
Patron, the Operator and the Com- 
pany,” by Miss Rosalia Shiber, Johns- 
Telephone Co., Johnstown. 
“Building and Clearing Toll Circuits,” 
by Miss Anna Mazzeo, Mutual Tele- 
phone Co., Erie. “How Does the Pub- 
lic Get an Impression of Our Service,” 
by Miss Ethel G. Murray, Traffic In- 
spector, Jamestown Telephone Co., 
Jamestown, N. Y. “The Responsibili- 
ties of the Operator in the Small Of- 
Miss Louaeller G. Hartig, 
Enterprise Telephone Co., New Hol- 
land. “The Art of Satisfying the Pub- 
lic,” by Miss Mary Lloyd, Huntington 
& Clearfield Telephone Co., Clearfield. 
“What Makes Public Service a Suc- 
cess,” by Mrs. Weidensaud, Penn. 
State Telephone Co., Pottsville. “The 
Average Operator’s Problems,” by 
Miss Florence Wogen, York Tele- 
phone & Telegraph Co. 

The leading manufacturers in the 
Independent field were on the job with 
educational exhibits which contributed 
greatly to the practical value of the 


values of 


town 


fice,” by 


convention. 

A theater party at which all attend- 
ing the convention were guests of the 
association and the annual banquet and 


dance were the big entertainment 
features. Community singing lifted 
the roof of the banquet hall. Miss 


Dorothy Paca, daughter of W. S. Paca 
of Oil City, whose concert appearances 
in the United States and abroad have 
been marked with success, provided 
the artistic bright spot of the banquet’s 
entertainment. John Miller’s trick 
ventriloquist feat was the big laugh- 
maker of the affair. 





Wm. J. Ennis, for eleven years man- 
ager of the Fond du Lac exchange, 
has been made district manager of the 
Madison territory of the Wisconsin 
Telephone Co., and will look after the 
17 exchanges in that district with his 
headquarters at Madison. 


Siloam Springs, Ark.—Extensive im- 
provements by the Siloam Springs 
Telephone company are planned. 
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Arkansas Talks Shop 


Practical Papers Feature 11th 
Annual Meeting of State 
Association 


Members. of Executive Board 


S. A. Lane, Little Rock; Conrad 
Elskin, Paris, succeeding S. B. Wilson 
(resigned); Graham McLane, Clarks- 
ville; L. M. Emerson, Prescott; F. B. 
Sprague, Corning. 


Arkansas Re-elects 


W. M. Graham, Clarendon, president 

J. E. Armstrong, Russellville, first 
vice-president. 

L. D. Evans, Atkins, second vice- 
presideat. 

George Walker, Sheridan, secretary. 

Ernest Sowell, Little Rock, assistant 
secretary. 


Little Rock, Ark.—Hotel Marion 
here supplied the arena for a spirited 
battle with the technical and mana- 
gerial problems of the state’s telephone 
industry, these perplexities being dis- 
cussed to a standstill by a representa 
tive attendance of Arkansas telephone 
men, 

Again financing was in the fore- 
ground of state association discus- 
sion. The money problems were given 
treatment from various angles. Wal- 
ter J. Terry, Little Rock, covered the 
Arkansas telephone companies’ tax 
problems, suggesting ways and means 
of keeping taxation within reasonable 
limits. “Adequate Rates,”’ the subject 
of D. B. Anderson’s address, brought 
to light practical plans of securing 
necessary income. “What Constitutes 
a Profitable Telephone Plant,” an ‘l- 
luminating address by George Walker, 
of Sheridan, and Thomas Stahl’s paper 
on “Financing a Telephone Property,” 
were other high-lights that made the 
Arkansas program very helpful in its 
handling of the financial matters that 
call for managerial attention. The re- 
lation of depreciation to earnings was 
‘discussed by J. E. Armstrong. 

Percy Redmond, general manager of 
the Southwestern Bell, of St. Louis. 
gave the assembly an inspiring talk on 
high-powered salesmanship of tele 
phone service. He presented salesman- 
ship as an art that called for studious 
development of innate talent, a recog- 
nition of certain established tenets of 
art, and a conclusion that represented 
a real masterpiece. 

An admirable public relation talk 
was made by L. L. Evans, of Atkins, 
with tke inside slant on public relations 
being presented to the meeting by L. 
M. Emerson, in his address on “Thi 
Relation Between Employer and Em- 
ployee,” in which Mr. Emerson em- 
phasized that the executives of the 


company should personify the com 


pany as they wanted it represented by 
their employees to the public. 

At the concluding sessions on Jan 
uary 22, Earle W. Hodges, of Little 
Rock, spoke on “Building and Boost 
ing,” and on “Telephone and Utility 
Progress in Arkansas.” 


New York Up-State Telephone 
Convention, May 7-9 
J. G. Ihmsen, vice-president and gen- 
eral manager, announces that the an- 
nual convention of the New York Up- 
State Telephone Association will be 
held at Powers Hotel, Rochester, N. Y.., 
May 7-9, 1924. The date has been set 
two weeks later than last year in the 
hope that those attending may use, with 
comfort, either train, trolley, motorbus 
or automobile. The prominent manu- 
facturers of telephone equipment, ac- 
cessories and supplies will display their 
products. The telephone operators’ 
conference will be held during the en- 
tire convention period. Reservations 
for sleeping accommodations should be 
made direct with Powers Hotel. 





Office at Minneapolis 

The Western Electric Co.’s Supply 
Department office in Minneapolis, 
Minn., has been moved to 413-417 
South Fourth St. The new location 
can serve customers better and is much 
more convenient, among other things, 
providing a private parking space for 
cars. The office is equipped with a 
modern lighting system both for serv- 
ice and for exhibition purposes. An 
up-to-date display room is provided on 
the main floor. 


Petition for Merger of North 
Dakota Companies 

A petition has been filed with the 
state commission for the merger of the 
North Dakota Independent Telephone 
Co. with the Northwestern Bell Tele- 
phone Co. The merger would be ac- 
complished by the latter taking over all 
assets and obligations of the former 
company. The Northwestern Bell com- 
pany, which now owns all the outstand- 
ing stock in the Independent company, 
operates about 86 exchanges under its 
own name in North Dakota while the 
latter company operates about 45. 


Malad, Idaho.—The Daniels-Malad 
telephone line has been completed as 
far as the J. D. Price ranch, according 
to W. H. Nicholas, one of the promot- 
ers. The line will be continued on to 
Daniels in the spring, seven miles 
further. 


The Southwestern Bell Telephone 
Co. will make almost a million dollars 
worth of improvements and extensions 
at Houston, Tex. 
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Service Near Normal 


Massachusetts Utilities Tests 
Show Causes of Complaint 
Being Eliminated 


Boston, Mass.—A general improve- 
ment of telephone service has taken 
place in Boston and vicinity, as is 
shown in a report recently made by 
William H. O’Brien, chief of the tele- 
phone and telegraph division of the 
Massachusetts Public Utilities Com- 
mission. Since the strike of operators 
last summer, many complaints of poor 
service have been made and the in- 
spectors of the telephone and _ tele- 
graph division have been making tests. 

In making his report, Mr. O’Brien 
emphasizes the fact that the great co- 
operation has been received from the 
representatives of the telephone com- 
pany. Among the causes of the com- 
plaints that have been made to the 
commission, were the failure of the 
operators to repeat numbers to the 
calling party; failure to mark boards 


properly resulting in “don’t answer” 
and “line busy” reports; failure of chief 
operators to report back to complain- 
ing parties; plugging on lines where 
two parties are talking; switchboards 
too high for operators to reach higher 
multiples and failure to answer recall 
flashes. A new system of trunking 
has been installed which is expected 
to reduce wrong number complaints 
and séveral of the other causes of com- 
plaint have been pretty well elimi- 
nated. 

Much complaint was heard over the 
entire city but it was clear that there 
was a lot of propaganda against the 
company by many who sympathized 
with the striking operators. Never- 
theless, a big percentage of complaints 
were justified by service conditions. 
The report goes on to point out that 
all of the mistakes in telephone service 
are not due to poor operating but many 
are made by the calling party, by peo- 
ple not using the telephone properly 
and by people nagging the operator. 

A summary of the tests made by the 
inspectors of the bureau shows 77.8% 
of the calls answered in less than 5 
seconds and over 96% in less than 10 
seconds. Operating errors of all kinds 
were 10%. 


Willard Zimmerman Becomes 
Secretary of Hemingray 
Glass Co. 

Hemingray Glass Co, Muncie, Ind., 
announces the following changes in its 

organization: 

W. Edgar Evans, while retaining his 
interest in the company, retires as sec- 
retary and director to devote himself 
to personal affairs; Willard P. Zimmer- 
man succeeds Mr. Evans as secretary. 
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The Indianapolis Charging Plant—One of the 
35 Acetylene Plants 
















The Sign of 
Universal Gas Service 
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The Complete Lineman’s Outfit 


HE Prest-O-Lite Lineman’s Outfit is complete, compact, efficient. 
With it the telephone repairman can do all soldering and brazing 
jobs quicker, faster, better. 
a WORLD'S 
LARGEST MANUFACTURERS 


This outfit is light—easily available for the job, whether it be outdoors, 


upa pole or down a manhole, or for inside work at switchboards and thelike. MANUFACTURERS OF BATTERIES 
FOR AUTOMOBILES, FARM 
\\ LIGHTING, RAILWAY SIGNALS 
AND RADIO SETS. THE 
OLDEST SERVICE TO 


MOTORISTS. 


This outfit burns Prest-O-Lite Gas from a small, easily carried tank; 
there are two types of torch heads and a soldering iron in the outfit. A 
small head giving a flame about 3 inches long—for lighter soldering and 
brazing operations; a large head giving a 6-inch flame for heavier braz- 
ing and heating jobs; a 2-lb. soldering iron that heats up quickly and 
holds its heat no matter how much you use it—properly balanc: d. 





Note—For detailed descrip- 
tion of this remarkably effi- 


TH EF. PR EST )-] ‘ | TE CC yM PANY, | NC. cientlineman’ s outfit, seeyour 


local Prest-O-Lite distributor 
INDIANAPOLIS, IND. or write to Indianapolis, Ind., 
i : Sate : : ; department TE. 
New York: 30 East 42nd Street Pacific Coast: $99 Eighth Street, San Francisco 
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto 


Je st-OLite 


. The Gas of a Thousand Uses 





























 Peactionl Plant Problems 


Chapter XV—Financing Plans (Continued) 
By CuHartes W. McKay, Associate Editor 

















In the December issue of this series 
of articles we discussed, in a general 
way, the subject of “Financing Plans.” 
The writer was certainly gratified to 
note that the aforementioned articles 
stirred up quite a little interest in the 
Independent telephone field. M. L. 
Golladay, secretary and general man- 
ager of The Holden Home Telephone 
Co., Holden, Mo., a man who is un- 
usually well versed in executive and 
managerial problems—took the trouble 
to comment at length upon the article. 
Mr. Holden’s comments are so inter- 
esting that they will be discussed in 
some detail in the present article. Be- 
fore taking up this discussion, how- 
ever, it may be well to review, briefly, 
the subject matter presented in the 
December installment—especially inso- 
far as it relates to Mr. Golladay’s com- 
ments. 

In the December article, the writer 
suggested that the problem of obtain- 
ing funds for plant rehabilitation, and 
for plant extensions, is an exceedingly 
difficult one, when viewed from the 
standpoint of the Independent tele- 
phone companies. It was further sug- 
gested that many of the larger com- 
panies enjoyed cordial relations with 
various subsidiaries of the American 
Telephone and Telegraph Co., and 
through this medium were able to ob- 
tain the needed assistance in solving 
their respective financial problems. It 
also was suggested that many of the 
smaller companies, through the aid of 
strong state associations, received a 
good deal of help with respect to mat- 
ters pertinent to their refinancing prob- 
lems. However, hundreds of small In- 
dependent companies are not fortu- 
nate enough to receive tangible help 
from their respective state associations, 
and are not in close enough contact 
with the American Telephone and 
Telegraph Co. to receive aid from that 
source. It is these latter companies 
-the small, more or less isolated, In- 
dependent companies—that the writer 
had in mind especially when he pre- 
pared his article for the December is- 
sue. It was suggested therein that a 
definite program be adopted and that 
this program take somewhat the fol- 
lowing form: 


First: Have a thorough and careful 


valuation made of all of the physical 
property—with a view to determining 
the inherent, residual values; the val- 
ues of the portions of the plant which 
may be retained in active service and 
the values of the portions of the plant 
which should be “junked” to make way 
for needed replacements. 

Second: Have a careful engineering 
estimate prepared. This estimate should 
be made from a commercial standpoint 
to determine new business possibilities, 
and also from the plant standpoint to 
ascertain the replacements, _ better- 
ments, and extensions which are nec- 
essary to provide good telephone serv- 
ice, and put the company’s business on 
a paying basis. 

Third: All of the data resultant 
from the studies suggested in the fore- 
going two paragraphs, should be in- 
corporated into one report—so pre- 
pared that it may be readily analyzed 
and may serve as a basis for the prep- 
aration of a- financial report (for 
bankers), or for use in direct stock or 
bond selling campaigns. The forego- 
ing report should be accompanied by 
a statement of plant assets, and a state- 
ment showing the method of deriving 
the funds necessary to consummate 
the new financing. 

The statement just referred to should 
show the various property accounts; 
the corresponding depreciated values 
(as obtained through the medium of a 
plant valuation); the amounts neces- 
sary for plant rehabilitation and plant 
extensions (properly classified by ac- 
counts), and the total assets, as they 
will show on the books after the new 


‘construction work has been completed. 


This statement also should show the 
derivation of funds. Part of the 
funds doubtless will be obtained from 
the sale of bonds, while the balance 
will be obtained through the sale of 
stock—probably preferred stock. 

In this connection, it may be said 
that it usually is a good plan to pro- 
vide for plant betterments and ex- 
tensions through the medium of the 
funds obtained from the sale of bonds. 
The bond issue, however, should not 
exceed from 30 to 50 per cent of the 
depreciated value of the physical prop- 
as found through a carefully 





erty 


prepared plant valuation. 


34 


In the December article, the writer 
also referred to the plan of selling 
securities locally. This plan was orig- 
inated by Samuel Insull, one of the 
greatest public utility-executive-finan- 
crers in the world. There are several 
reasons why this plan is especially suc- 
cessful. If securities are disposed of 
locally, nearly every buyer, quite nat- 
urally, will be a subscriber to the tele- 
phone service and every buyer will be 
a “booster” for the company. This is 
an inevitable result of a local-security- 
selling campaign. The reason is obvi- 
ous: People who have money invested 
in a company are not disposed to be 
unreasonable about rates, that are ade- 
quate to produce a fair return upon 
investment. 

Returning to Mr. Golladay’s com- 
ments upon the discussion of the finan- 
cial problem as presented in the De- 
cember issue. In the article above re- 
ferred to the writer made the following 
statement: “In the past, however, the 
larger Independent companies have 
found ways and means—especially with 
the assistance of the Bell interests— 
for obtaining needed funds, but the 
‘little fellow’ has had a well nigh, hope- 
less task, unless he has been fortunate 
enough to have a ‘good angel’ back of 
him—the ‘good angel’ being the local 
banker or some manufacturer or busi- 
ness man, rich and powerful enough to 
come to the rescue at the psychological 
moment.” 

Mr. Golladay rather took exception 
to this statement in his first letter— 
but in his second letter, it would seem 
that Mr. Golladay’s ideas and _ the 
writer’s coincide rather closely. Quot- 
ing Mr. Golladay’s first letter: 

“Mr. McKay’s article on Financing 
Plans, saying that ‘The little fellow has 
a well-nigh hopeless task’ is so at var- 
iance with our experience, that I can- 
not help but write you our recent ex- 
perience. 

“This company now in its twenty- 
third year decided last week that we 
would overhaul our outside distribu- 
tion in one of our exchanges, at an out- 
lay of several thousand doilars. 

“The directors met one evening and 
decided to finance one-half out of de- 
preciation reserves, the other half by 
selling additional stock. It was de- 
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How EVER-PROTECT 


Z Cable Compound serves 
in your construction 



















You can make correct and profitable installations 
of underground cable without conduit if you use 


EVER-PROTECT Cable Compound. 
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as. eee and you'll see how easy and practical it is to 


make EVER-PROTECT installations. 
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Hundreds of telephone companies are bettering 





their outside plant conditions at small cost and 
great eventual saving, by using EVER-PROTECT 


for underground cable work. 
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EVER-PROTECT has good cementing qualities 


which makes it adhere to the cable. It is water- 
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or checked cable, on the roof of poles, in gains, or 
in woodpecker holes. EWER-PROTECT stops 


rot and is perfect water shed. 
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cided that, in view of the fact that the 
commission will not allow stock divi- 
dends, the stockholders would be given 
the benefit by allowing them to sub- 
scribe for this issue at par. Before 
ten o’clock the next morning, tele- 
phone orders were received for more 
than double the needed amount, and 
when the letters announcing the offer 
went to the stockholders, we could 
have placed ten times the amount. 
This all inside the stockholders, with- 
out letting the public have a chance 
at it. 

“Six years ago, we bought a neigh- 
boring exchange, issuing capital stock 
to finance the purchase. This issue 
was sold at 25 per cent premium, with- 
out a penny of sales expense. 

“Our bookkeeping is in strict accord 
with the I. C. C. system of accounts 
and our rates are low, viz., bus., $2.00; 
res., $1.25—for common battery, in- 
dividual line service; 1500 telephones. 

“We pay 4 per cent semi-annual 
dividends in cash. Where is the dis- 
crepancy? There must be something 
wrong with a telephone company that 
cannot get money to finance its needs 
right at home.” 

The editor replied to this letter and 
in response, Mr. Golladay wrote fur- 
ther as follows: 

“Regarding the troubles of the small 
telephone company, have to say that 
the writer’s observation is about as 
follows: 

“For some reason, or no reason, the 
butcher and baker and _ candlestick 
maker decide to embark in what to 
them appears to be a business that 
must be practically all profit. 

“They organize by each putting ina 
hundred dollars, or less; an article in 
the local blatter announces the organ- 
ization; this brings a flock of apparatus 
peddlers to town; the directors, who 
by this time have swelled up with their 
importance until Grant’s overcoat 
wouldn’t make them a vest, meet in 
the ‘parlor’ of the local hostelry to 
hear each peddler sing his siren song; 
after much labor and travail, the 
switchboard and telephones are pur- 
chased, generally of the salesman who 
is the ‘best fellow.’ The friend or rela- 
tive of some stockholder is hired to 
set the poles, string the wire and in- 
stall the telephones; the peddler re- 
turns, ‘hooks up the switchboard’ in 
an upstairs back room over the corner 
grocery; a gum-chewing, irresponsible 
flapper is employed as ‘Central’ and 
the stockholders sit down to await 
the flow of shekeles, which are sup- 
posed to roll like shelled corn out of a 
corn sheller.: 

“The switchboard having been pur- 
chased and the outside plant built for 
immediate needs, without any thought 
or survey of the future growth which 


is bound to come, in a few years we 
find the following condition: 

“The central office equipment has 
been ‘maintained’ by the combined 
manager, troubleman, collector and 
lineman, using a pair of eight-inch 
pliers and a pair of ‘hooks,’ until it is 
ready for the junk heap; the outside 
construction looks more like ‘destruc- 
tion,’ and is in even worse condition; 
circuits for which no provision were 
made are hung under the arms, or 
knobbed up and down both sides of 
the poles; the guying which originally 
was principally attached to the ‘natural 
scenery’ has given way and the ‘king 
pole’ at the central office looks like a 
Chinese prescription for the chills. 
Additional apparatus and material have 
been purchased out of gross receipts 
and money borrowed from the local 
banker (on which the interest is past 
due); the service is rotten; the book- 
keeping consists of the bank book 
(liberally decorated in red), a receipt 
book carried in the lineman’s overalls, 
a hook made out of No. 12 hanging on 
the back of the switchboard and dec- 
orated with dust-covered invoices; and 
a spindle with the unpaid toll tickets 
ornamenting the top. 

“Growth having been financed out 
of receipts, of course no dividends have 
been declared or paid. Lack of prop- 
erly kept books precludes the possi- 
bility of any real knowledge of the 
true condition of the company. The 
lineman who has been blamed for the 
lack of service, passes the buck and 
says, ‘Our: old switchboard is worn 
out.” The stockholders who have 
their own business to look out for 
have long ceased to have any interest 
in the affairs of the company; they 
have lost customers because some old 
woman got a ‘sassy’ answer from Cen- 
tral, etc., and they have decided in 
their own minds that if a new switch- 
board is bad, some one else will have 
to raise the wind. 

“This is the ‘little fellow’ that Mr. 
McKay must have had in mind, to 
whom ‘financing was well-nigh an im 
possibility.’ 

“On the other hand, the writer has 
witnessed a telephone company, organ- 
ized in 1900 with three stockholders 
who subscribed $2,100.00, grow until 
in the year of our Lord 1923, the fol- 
lowing is the picture: 

“A system of four exchanges, con- 
nected with metallic toll lines; with 
farm lines covering every inch of its 
territory of twenty miles square; op- 
erating fifteen hundred telephones, and 
owning its own business buildings; its 
principal commercial office modernly 
equipped with bookkeeping machines; 
vault and office furniture comparing 
favorably with any bank in town; with 
$50,000.00 capital stock paid up, and 
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$75,000.00 worth of physical property 
(counting nothing for franchises or in- 
tangibles) as allowed by the Public 
Service Commission for rate-making 
purposes; the principal exchange full 
rommon battery including farm lines 
—and has been common battery for 
fiteen years; no preferred stock, bonds, 
mortgages or other indebtedness of 
any kind; looked up to as one of the 
most substantial businesses in the com- 
munity; its stockholders the most in- 
fluential people in the territory served, 
and men who consider it a favor to be 
selected to participate in the earnings 
and activities of the company. All 
this accomplished at the magnificent 
rate of one and two dollars. This 
is the ‘little fellow’ I had in mind, to 
whom financing is the easiest thing he 
does. 

“To sum it up, as Franklin said: 
‘Keep thy shop and it will keep thee,’ 

“Usually, the troubles of the ‘little 
fellow’ are not the fault of the business, 
which the writer believes to be the best 
business in the world, but his lack of 
realization of the fact that the Tele- 
phone Business is a real business, to 
which business principles will apply, 
the same as in any other business.” 

In the last analysis, it will be seen 
that Mr. Golladay and the writer have 
essentially the same thoughts in mind. 
In other words, small Independent 
companies that are carefully managed 
—managed in such a way that the ex- 
ecutives keep in close touch with the 
directors and stockholders and _ cus- 
tomers—have little or no difficulty in 
raising the funds needed for plant ex- 
tensions and _ betterments. On _ the 
other hand, companies organized many 
years ago by men with little or no pres- 
ent interest in the affairs of the com- 
pany, find themselves constantly con- 
fronted with an exceedingly difficult 
problem. As Mr. Golladay suggests, 
growth has probably been financed 
out of earnings; few if any dividends 
have been paid, and little or no atten- 
tion has been paid to the accrual of an 
adequate reserve for depreciation. Con- 
sequently, when the plant is in -need 
of rehabilitation, it is pretty hard to 
find people who are willing to put up 
the necessary capital. The residual 
value of the property is apt to be low 
—due to lack of proper maintenance— 
and the rates usually are inadequate to 
pay a fair return upon the investment. 
Quite naturally, a proposition of this 
nature is not enticing to investors. 
It is companies whose affairs have 
reached such crises, that we had in 
mind, especially, when making the 
suggestions incorporated in this and 
the December articles. They, of a 
necessity, must tackle the refinancing 
problem in a_ thorough-going, busi- 
ness-like manner. 
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is not taken off the wire. The cable 


Locating Moisture in Cable tester is connected to the wire under 


ai a vs . test and the jumper at the rack left on, 
Expert Gives Practical Methods so that current will flow out over the 




















By Curis D. STEWART wire to the trouble and keep the resist- 

The most troublesome of all faults When water enters a cable, it is of ance down as explained above. Of 
in cable is caused by moisture, which very high resistance. But as the cur- course the cable tester must be so ar- 
is sometimes very difficult to locate rent continues to flow through it, its ranged that it will not short circuit the 
There are four methods in use at this resistance decreases. This is, no doubt, current from the line. The Stewart 
time for the location of such faults due to chemical action caused by the cable tester is so arranged. In cases 
First, the Wheatstone bridge; second, 
the “wireless” or exploring coil meth [coon amen CABLE ARMOR 

CENTRAL BATTERY 
od; third, cut and test; and fourth, just = ORY CELLS 4 
go out and look for a defect in the 
armor or place where the moisture en FAULT 
tered the cable leet me WIRE 

The most trouble of this nature is OR UNDER TEST 
located by the second method, as it is ee oe A EXPLORING CO/L 
the most practical in a majority of RECEIVER 
cases. The writer expects some engi 
ueers to take issue with him in regard 
to this statement especiall hos¢ 
schooled in the use of x bridge CABLE TESTER 7 Gxowwe FIG. / 

The Wheatstone bridge method is current flow through the water connec- where the relay or battery feed is not 
rather complicated and, in a great tion between the copper wire and lead of high enough impedance to keep the 
many cases, the parties making the armor current from the cable tester out of the 
tests have not had the advantage of a One of the reasons for the failure battery, one side of a repeating coil can 
technical education to the extent that of the exploring coil method of location be connected in series with the jumper 
they are familiar with the use of such of water trouble in some cases is the wire on the battery side of the line. In 
instruments. To remedy this condi- fact that the resistance of the water other ceses where there would be some 
tion, Stewart Brothers of Ottawa. Ill. between the wire and lead armor in- objection to leaving the line connected, 
have made exhaustive tests of methods creased to a point where a test could a battery tap can be connected through 
and instruments which any telephone not be made as soon as the battery the winding of a repeating coil or other 
man can use for location of such trou was taken off the cable wire impedance coil. A bridging drop coil 


ble In the latest Stewart test, the battery (Continued on page 44) 
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traightforward Trunkin 


Description of New Method of Trunking Developed by A. T. & T. 
Engineers as Used in New England Territory—First and Second 
Stage Operation Is Detailed—Equipment Required in Second Stage 


By Smwney I. DANIELS 


(Trunk Traffic Engineer, Metropolitan Division, New England T. & T. Co.) 


It has been said that there is “noth- 
ing new under the sun.” Whoever said 
that was not a telephone man. In the 
telephone business there is always 
something new. This time it is 
“Straightforward Trunking.” 

The average telephone employee, as 
well as the average telephone user, 
gives very little thought to the devel- 
opment of the telephone industry. Oc- 
casionally, we hear of the Development 
and Research group of-the American 
Co., or the “D. & R.” men, as they are 
called. The “D. & R.” men catch the 
young ideas and develop them into full- 
grown circuits or methods, and some- 
times into new types of offices. The 
idea of Straightforward Trunking orig- 
inated a good many years ago, and has 
been under consideration by the “D. & 
R.” men for a long time. Experiments 
along this line were made here in Bos- 
ton about three and one-half years ago, 
when an attempt was made to elim- 
inate the call circuits into Tandem. It 
was arranged at that time to have the 
“A” operators in certain offices pass 
their calls by plugging in on idle Tan- 
dem trunks to get the Tandem opera- 
tor; when the Tandem operator an- 
swered the “A” operator gave the num- 
ber desired. The Tandem operator in 
turn passed the number to the “B” op- 
erator at the terminating office. This 
was called the “plug-in method.” It 
was used with considerable success for 
several months, but as new and unde- 
veloped circuits and ‘equipment were 
required, it was discontinued after a 
thorough trial and the results of the ex- 
periment sent to New York, eventually 
reaching the “D. & R.” group. 

The new method was finally installed 
and tried out on the Tandem board in 
Philadelphia under the new name of 
“Straightforward Trunking.” 

“Straightforward Trunking” is just 
what the name implies. Trunked calls 


Courtesy of Telephone Topics 


are handled in a manner that is straight 
forward from one operator to another 
operator somewhat similarly to our 
Ring-down method. 

There are several stages of develop- 
ment to “Straightforward Trunking.” 
At present there are two stages in use 
in the New England territory, the 
“first” and “second” stages. The 
“third” stage is but little different 
from the “second” stage, and will not 
be described at this time. It need only 
be mentioned that a trial installation 
of the “third” stage is to be made in 
Boston at a later date. 

The “first” stage now in use at Bos- 
ton Tandem is comparatively simple, 
the only equipment necessary at the 
“B” position is a multiple jack cross- 
connected through special apparatus to 
the “B” operator’s telephone circuit. 

At the “A” end no special apparatus 
is needed. The only work at the “A” 
end is to place designation strips that 
are distinctive and to place “preferen- 
tial” markings on the trunk multiple 
jacks. These serve for the “first’”’ and 
“second” stages. A designation strip 
and a jack strip with a preferential 
marking are illustrated in Fig. 1. The 
office name is made large and distinct 
and the assignment numbers small. 
Under this method of operation, the 
office name is the most important, the 
assignment numbers being used only 
for reporting trouble and late at night 


Markings Must Be Correct 

Smooth operation of “Straightfor- 
ward Trunking” depends to a great ex 
tent upon the preferential markings 
and their correct use by the “A” op- 
erators. It is essential that the load 
be spread out evenly over the trunk 
groups; that the testing by “A” op- 
erators be reduced to a minimum and 
that the preferential jacks be within 


easy reach. A preferential jack in each 


Straightforward trunk group is as- 





signed to each “A” position and des- 
ignated by outlining the jack with a 
square of orange or red paint. This 
jack is the jack with which that par- 
ticular operator starts testing. 

The operation of “Straightforward 
Trunking’ 
is certainly much easier for the “B” 


is comparatively simple and 


operator, as there are no transmission 
difficulties to contend with, there is 
no interference or “breaking over” on 
the call circuit, and there are no assign- 
ment numbers to keep in mind. A 
brief description of the operation of the 
“first” and “second” stages follows: 


First Stage 
When an “A” 
pass a call to a point reached by either 


operator wishes to 


stage of the “Straightforward” method, 
she selects an idle trunk to the desired 
office by testing the trunk group, start- 
ing with her preferential jack and con- 
tinuing to the right until an idle trunk 
is found. If all are busy to the right 
of the preferential jack, she tests to the 
left, starting with the preferential jack. 
On finding an idle trunk, the “A” op- 
erator plugs in with her listening key 
open, lighting the trunk guard lamp 
in front of the “B” operator. When 
the “B” operator is connected to the 
trunk, the “A” operator receives a se- 
ries of clicks or a momentary tone in 
her receiver. Upon receiving the sig- 
nal that the “B” operator is on the 
trunk, the “A” 
number to the “B” operator as usual. 
ae UR 


“Right” if she understands the order. 


operator passes the 
operator responds’ with 


If the “B” operator does not under- 
stand the order, she says “What num- 
ber?” 

The “B” operator under the “first” 
stage operation must watch her guard 
lamps. When a guard lamp on a trunk 
lights, she picks up the cord and in- 
serts the plug into her listening jack. 
This gives the “A” operator a series 





Fig. 1. Designation strip and jack strip with a preferential marking 
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In the Power and Lighting markets our 
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of clicks Or a momentary tone. Upon 
receiving the order from the “A” op- 
erator, she responds with “Right,” re- 
moves the plug from the listening jack, 
and proceeds to put up the connection 
in the usual manner. Upon the com- 
pleton of the connection, the “B” op- 
erator proceeds with the next call that 





Fig. 2. Showing second stage equipment 


is waiting, as indicated by the guard 
lamps. 

Many “B” operators acquire consid- 
erable dexterity in handling these calls 
by the “overlap” method, making con- 
nections in the multiple with one hand 
while plugging a trunk into the listen- 
ing jack with the other. Team work 
is also possible, as the “B” operators 
can assist their neighbors on either 
side. 

Second Stage 

The “Second Stage” is in use in 
BACk Bay, BEAch, CONgress, HAY- 
market, KENmore, MAIn, and RICh- 
mond in the Metropolitan Division and 
in all of the offices in Providence. The 
operation is faster than the “first” stage 
and requires a large amount of equip- 
ment work (Fig. 2). 

The outstanding feature of the “sec- 
ond” stage is the automatic connection 
of the incoming trunk to the “B” op- 
erators’ telephone circuit. 

Let us follow a call through from a 
MAIn “A” operator to a BEAch “B” 
operator on trunk Number 9 (Fig. 3). 
The MAIn operator selects an idle 
trunk, using her preferential jack as a 
starting point, and tests over the group 
until she finds an idle trunk. She plugs 
into the idle trunk; instantly several 
things happen. First, a chain of relays 
on the BEAch “B” position is operated. 
Second, if the BEAch “B” operator is 
not receiving a call over any trunk at 
that instant, the guard lamp of trunk 
Number 9, into which the MAIn “A” 
operator is plugged, starts to flash on 





the BEAch “B” position at the rate of 
120 times a minute (Fig. 3). Third, a 
momentary tone is sent out over the 
trunk telling the “A” operator that the 
“B” operator is connected to her trunk, 
and simultaneously the “B” operator's 
telephone set is connected to the trunk. 
Upon receiving the tone, the “A” op- 
erator passes the call to the “B” op- 
erator, who in turn repeats “Right” 
and puts up the connection. The in- 
stant the connection is put up, the 
guard on trunk Number 9 stops flash- 
ing and goes out, and the guard of 
trunk Number 12, which has _ been 
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burning steadily, starts flashing and an- 
other.“A” operator at MAIn, who has 
been waiting her turn, is connected to 
the BEAch “B” operator’s telephone 
set. Meanwhile, the guards on trunks, 
Numbers 17; 24 and 3 have lighted. 
These will be connected in rotation, 
the trunks being selected from left to 
right. If the MAIn “A” operator had 
selected trunk 3 instead of trunk 9, the 
guard lamp of her trunk would have 
burned with a steady light until trunks 
9, 12,17 and 24 had been answered and 


connected. 
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Fig. 3. A “\B” position showing flashing and steady guard lamps 








PROTECTION 


Central Office and Substation 
Protection Features Are 
Outlined by Expert 

Minneapolis, Minn.—Central office 
and substation protection, a subject 
always good for convention material, 
received expert handling by George R. 
Folds, president of the Cook Electric 
Co., Chicago, who spoke on this phase 
of telephone work before the Minne- 
sota Telephone Association conven 
tion. Mr. Folds stressed the ever- 
growing importance of telephone sys 
tem protection in connection with the 
increase of power lines. He said: 

“Nearly all telephone men and their 
subscribers are afraid of lightning and 
are apt to think of lightning hazards 
as the great hazard requiring protec 
tion in the telephone circuit. 

“The fear of the subscriber is, of 
course, one serious reason why the 
telephone company should protect its 
apparatus at the substation, but the 
hazard from power wires is the one 
which the telephone man should most 
seriously consider on account of pos- 
sible danger to his property. 


“The late Charles P. Steinmetz 
carried on the most extensive experi- 
ments known in the study of lightning, 
and it was his judgment that of all the 
lightning seen in the sky during a se 
vere storm, less than 5 per cent reached 
the earth through direct stroke. 

“The discharges seen in the heavens 
are nearly all in the air and ‘not be- 
tween the air and the earth. When 
we have a direct stroke, there is no 
protecting apparatus made able to 
stand it. The damage which may oc- 
cur in telephone apparatus during an 
electrical storm is practically all due to 
induced currents which often are quite 
dangerous 

“The remark is sometimes made that 
there has been very little improvement 
in the development of lightning pro- 
tectors, and it is true that a simple cut- 
out or air gap has been and stil] is the 
method used for lightning protection 
Manufacturers and others who have 
made a close study of this subject have 
found that great improvement can. be 
made in the manufacture and design 
of lightning dischargers, and the cost 


of their maintenance can be best con- 
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trolled where the air gap is accurately 
made and maintained. 

“It has also been found to be im- 
portant to use open space cut-outs 
with different air gaps in different 
places, depending on the service they 
are expected to meet. In the country 
where the telephone man has no power 
lines and only lightning to protect 
against, he can safely use air gaps of 
wider dimensions than where he must 
also provide a path to ground for a 
high potential power circuit. For 
lightning alone, an air gap of a ten- 
thousandth inch or even more might 
be safely maintained, but if a power 
circuit of 500 or 600 volts is to be con- 
sidered, the air gap should be approxi- 
mately three-thousandth inch. 

“Experience has shown that the cut- 
out of the saw-tooth type cannot be 
manufactured in quantities with suff- 
cient accuracy, and therefore where 
this type of discharger is used, there 
frequently is no protection at all. It 
has also been found, where it is neces- 
sary to reduce the air gap to small 
dimensions, that it is difficult to keep 
the air gap free of dust. In the selec- 
tion of a discharger, therefore, we 
should be careful to choose one of the 
right air-gap dimensions and of the 
proper type of construction to be free 
from dust trouble. 


“The lightning dischargers which 
have been furnished as a part of tele- 
phone equipment are not approved by 
the underwriters and are not safe to 
rely upon. In the discussion of sub 
station protection at the recent na- 
tional convention, W. S. Boyd, secre- 
tary, Western Association of Electri- 
cal Inspectors, called attention to the 
fact that protection dischargers built 
in the telephone had not been found 
valuable from a protective standpoint. 
Information of this discussion can be 
obtained from the United States Inde- 
pendent Telephone Association, As 
manufacturers, we are always ready to 
give advice as to what we believe 
should be used, but our experience is 
that the average man in the fields pays 
little attention to the question of air 
gap. 

“The fuse is used for protection 
against power currents. It is true that 
many fuses are destroyed by lightning, 
but the purpose of the fuse as a pro 
tective device is to keep power cur- 
rents from the telephone apparatus 
and the buildings where they are in- 
stalled. Telephone fuses are rated at 
their blowing point, while a light and 
power fuse is rated at its carrying 
point. In the Independent field the 
general practice is to use a 5-ampere 
fuse in cable terminals and 3-ampere 


fuse in substation protectors. Inde- 
pendent companies generally provide 
fuses and lighning arresters at the ends 
of their cables. 

“The use of substation protectors is 
followed by some companies and not 
by others. We do not advise a sub- 
station protector with fuses on rural 
lines where there are no serious power 
hazards, but where such hazards exist, 
we believe the fuse should be used. 
We do not advocate the use of pole 
line arresters except in special places 
where there is some unusual hazard. 

“In the central. office, the standard 
practice is to use protectors provided 
with a heat coil and a lightning ar- 
rester. The heat coil is designed to 
protect against sneak currents. 


Locating Cable Moisture 


(Continued from page 37) 
or a bridging ringer coil can be used for 
this. 

On magneto exchanges, fifteen or 
twenty dry cells can be connected 
series and a 500 ohm drop coil or ringer 
coil used for an impedance coil. The 
dry cells to take the place of the cen- 
tral office battery. One side of the bat- 
tery is grounded and the other side is 
connected through the ringer coil to 
one side of the cable pair. 
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When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
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The battery can be put on the cable 
pair and left overnight and in the morn- 
ing the resistance to trouble will be 
much less than before the battery was 
connected. 

By noting the drawing, a good idea 
may be obtained of the connections for 
this test. The battery current flows 
through the impedance coil and over 
the cable wire through the moisture to 
the armor and to ground. This bat- 
tery current will not split at “A” and 
flow through the cable tester to ground, 
because of the arrangement of the ca- 
ble tester circuit. 

The battery current keeps the resist- 
ance of the water low, or we might 
say the trouble until it can 
be located. It is usually advisable to 
have the sender operating only long 
enough to get a test, or until the fault 
has been limited to one span. 


holds in 


If the operator has any doubt as to 
whether the tone is going out over the 
cable pair or back into the battery, the 
exploring coil can be used at “A” to 
check the direction of the tone. It is 
always advisable to try on the cable 
just outside of the office, so as to know 
just what tone is going out over the 
cable pair. 

On one occasion after a storm the 
writer has located three cases of water 
trouble in cables over two miles long, 
in less than three hours time, using a 
“Stewart” cable tester and this method. 

In locating cable trouble sometimes 
things occur that look very puzzling at 
the time, but after the trouble is located 
are very simple. 
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Not long ago, the writer was called 
on long distance by a telephone man- 
He was 
using a Stewart cable tester and said 
the tone could be heard the whole 
length of the The writer ex- 
plained just how to make all the con- 


ager about a case of trouble. 


cable. 


nections, being careful about every de- 
tail. The party calling said he thought 
he understood and would try it and call 
again. 

This 
time, to be sure, the writer had him ex- 
plain just how he went about it. He 


That evening he called again. 


was using the right method and had all 
connections right. 

The writer then got a hunch and told 
him to take the whole outfit to the end 
of the cable and test back. He said he 
would, and that he would call up again. 

He did not call that next day, so the 
writer figured no news was good news, 
but to make sure, called The 
manager laughed and admitted that the 


him. 


joke was on him, as the trouble was in 
the pot head at the end of the cable. 
In this case, of course, the tone could 
be heard the full length of the cable. 
This is just one of the many puzzling 
incidents that come up in the location 
of cable trouble. 

Those not familiar with the explor- 
ing coil method of locating cable trou- 
ble may obtain bulletin describing this 
test by writing Stewart Bros., Ottawa, 
Ill. They also will be glad to give any 
information which they have on file. 

Information covering the new Stew- 
art cable tester will be furnished upon 
request. 
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